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ABSTRACT
Breeding mountain lion (Puma concolor) populations currently inhabit the western portion of
North Dakota. In recent years, apparent increases in human-lion interactions across North
Dakota, and other Midwest states, have challenged wildlife managers who strive to balance
biological and social carrying capacities of these animals. In 2019, we surveyed 2,000 residents
of North Dakota, USA, using a self-administered mail survey to discern knowledge of and
attitudes towards mountain lions, and to explore whether the presence of these animals would
influence decisions to recreate in western North Dakota. Our questionnaire included 12 questions
designed to ascertain respondent attitudes towards mountain lions. We used K-means cluster
analysis to create a binary response variable, pro- and contra-lion attitude, and logistic regression
analysis to identify factors that may explain or predict general attitudes towards mountain lions.
Our results indicated that North Dakotans were nearly evenly split on their attitudes towards
mountain lions, 52% pro-lion and 48% contra-lion. A pro-lion attitude was associated with
respondents being less worried about mountain lions, having lower perception of risk, and a
belief that human-lion encounters were decreasing. We found little evidence, beyond limited risk
factors, that mountain lions influenced recreation in western North Dakota. Our research may be
beneficial for mangers desiring targeted outreach messaging, while also contributing to the
growing body of research on attitudes towards mountain lions in the Midwest.
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CHAPTER I
REVIEW OF MOUNTAIN LION MANAGEMENT AND RELATED HUMAN
DIMENSIONS
Introduction
Mountain lions (Puma concolor) are large, charismatic feline predators that range
throughout western North America and feed predominately on free-ranging deer (Odocoileus
spp.; Young and Goldman 1946, Wilckens et al. 2016). Although mountain lions are generally
reclusive and nocturnal, habitat fragmentation and human expansion into mountain lion habitat
has led to increased human-lion interactions (Riebsame et al. 1996). Moreover, recent evidence
suggested that mountain lions were beginning to recolonize Midwestern and Eastern U.S. states,
areas where the landscape and social environment have changed drastically over the last century
(Brenner 2017). These factors posed a challenge for wildlife managers who were responsible for
balancing biological and social carrying capacities of these animals. In recent decades, a
breeding population of mountain lions had become established in the southwest portion of North
Dakota, and these animals are currently managed as a hunted game species statewide. While
ecological studies of mountain lions in North Dakota have been conducted in the southwestern
part of the state where a breeding population resided (Fecske et al. 2008), few human dimensions
data existed that addressed resident attitudes towards these animals (Davenport et al. 2010).
Recent media reports of mountain lion mortality events in central and eastern North Dakota
suggest that these animals may be dispersing from their traditional range. Because public opinion
may influence policy on large carnivore management (Good 2018), we conducted an analysis of
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current North Dakota residents’ knowledge and attitudes towards mountain lions to help inform,
in part, wildlife management decisions that are beneficial for the state.

Mountain lion management and policy in North America and the Dakotas
Prior to European settlement, North American Indians celebrated mountain lions as
culturally and symbolically important, and these animals were often featured in storytelling
(Kellert et al. 1996). At the time of early European settlement, mountain lions inhabited most of
North America, including North Dakota (Bailey 1926). Early management strategies promoted
unregulated hunting and in many regions, was encouraged by bounties (Young and Goldman
1946). A quote about mountain lions by conservation-minded Theodore Roosevelt perhaps
captures the sentiment towards these animals during this time period: “lord of stealthy murder,
facing his doom with a heart both craven and cruel” (Kellert et al. 1996). Humans nearly
extirpated mountain lions from most of their native range during this time, but by the mid 1900s,
mountain lions benefited from increased conservation efforts across the U.S. and were afforded
varying degrees of protection. Most recently, 16 states have recorded breeding populations, with
13 of those states actively managing mountain lions as a game species (Anderson et al. 2010).
In North Dakota, historical mountain lion populations were predominately located in the
southwest portion of the state, an area known as the Missouri River Badlands (Bailey 1926).
Although North Dakota did not place bounties on mountain lions, these animals were
nonetheless extirpated from the state via unregulated hunting, with the last recorded lion being
killed in 1902 (Bailey 1926, Fecske et al. 2008). Mountain lion populations slowly became
reestablished in North Dakota, and in 1958, North Dakota Game and Fish Department (NDGFD)
documented their first reoccurrence (North Dakota Game and Fish Department 2006). In 1991,
2

NDGFD categorized mountain lions as a furbearer with a closed season in response to increased
sighting reports within the state. During that same year, NDGFD implemented measures to allow
problematic mountain lions to be removed in the case of human and property safety concerns
(North Dakota Legislature 2005). By 2005, NDGFD opened the first mountain lion hunting
season (North Dakota Legislature 2005). Mountain lion hunting continued to occur in North
Dakota at the time of this writing but has been modified over the years to accommodate shifting
populations.
North Dakota’s first modern mountain lion hunting season opened in fall 2005 and closed
when the harvest limit of 5 lions was met. This season was primarily exploratory in nature,
allowing NDGFD the opportunity to gather locational and biological information on resident
mountain lions (North Dakota Game and Fish Department 2006). The following season was
adjusted to prohibit the harvest of kittens or females with kittens, as well as restricting the use of
hounds until 4 months into the season. Regulation changes were again made for the following
season, including implementation of two management zones: Management Zone 1 was confined
to the southwest portion of North Dakota, comprised of the Missouri River breaks and Badland
regions, and Management Zone 2, comprised of the rest of the state, excluding tribal lands.
Although classified as unsuitable lion habitat, transient lions have been confirmed and harvested
in Zone 2. Zone 1 maintained a harvest limit of 5; Zone 2 did not have a harvest limit. Other
regulation changes for the 2007–2008 season included 1) language that stated incidental and
depredation harvest are not counted against the seasonal limit, and 2) establishment of a separate
harvest limit of 5 lions for tribal lands at Fort Berthoud Reservation, located in western North
Dakota. The following year, harvest limit was increased to 8 mountain lions in Zone 1. Zone 1
saw a steady increase in harvest limits over the next 3 seasons, culminating in a harvest limit of
3

21 mountain lions for the 2012–2013 season. By the 2015–2016 season, Fort Berthoud
Reservation had increased the mountain lion harvest limit to 10 lions (North Dakota Game and
Fish Department 2016). The 2016–2017 season brought the first decrease in harvest limits when
the Zone 1 harvest limit was reduced from 21 to 15; no changes occurred for Zone 2 and Fort
Berthoud Reservation that year (North Dakota Game and Fish Department 2017). These latter
mountain lion harvest limits were current as of the 2018 season.
Across all historical mountain lion seasons, NDGFD required mandatory reporting and
submission of harvested lions to their facilities for biological data collection. Specifically,
NDGFD biologists examined hunter-killed carcasses via necropsy and collected annual data on
age, sex, size, evidence of placental scars, and stomach contents to inform population estimates.
After examination, the lion carcass is returned to the hunter for processing of their choice (e.g.,
taxidermy). Recent NDGFD research suggests that state mountain lion breeding populations are
healthy, but have been declining in numbers over the last few years (North Dakota Game and
Fish Department 2017). Moreover, survival rates from collared mountain lions suggest that the
breeding population is below a minimum number to sustain the current population level (North
Dakota Game and Fish Department 2018, Johnson et al. 2019). As mentioned, there have been
recent media accounts of mountain lions appearing in central and eastern North Dakota.
However, it is unclear whether these are typical events from young mountain lions finding new
home ranges.
Similar to North Dakota, South Dakota also has breeding mountain lion populations
located primarily in the western portion of the state known as the Black Hills. However,
mountain lions have existed longer in South Dakota, and unlike North Dakota, there has been
extensive ecological and human dimensions research that has been conducted on these animals
4

within the state. For example it is known that this lion population has contributed genetically to
those in North Dakota, and has been the source of several transient lions found in the North
Dakota plains (North Dakota Game and Fish Department 2006).
The history of the mountain lion in South Dakota is quite comparable to that of North
Dakota. Mountain lions inhabited portions of South Dakota prior to European settlement and
were thought to have been extirpated from the state in the late 19th century. Again, as modern
wildlife management developed in the U.S. and excessive hunting of large predators decreased,
mountain lions became reestablished in the Black Hills. Source lion populations are thought to
have derived from the Big Horn and Laramie Mountains in Wyoming, or through survival of a
few lions throughout the period of extirpation. In 1978, mountain lions were classified as a state
threatened species and afforded legal protection. Similar to North Dakota, reported sightings and
occurrences of mountain lions to local authorities and wildlife agencies began to increase into the
late 20th century. In response, a mountain lion management plan was created in 1998 that
initiated extensive research into the population dynamics of the existing lion population (Jansen
2011). In 2003, the mountain lion status in south Dakota was changed from state threatened to a
big game animal with a closed season (Anderson et al. 2004, Fecske 2003) and in 2005 the South
Dakota Department of Game, Fish and Parks (SDGFP) initiated the first modern harvest season
for mountain lions (Jenks 2018). A primary difference between the initial creation of an open
lion season between North and South Dakota was the litigation that resulted in South Dakota.
The Mountain Lion Foundation of California, in conjunction with the Black Hills Mountain Lion
Foundation, sought an injunction to halt the open season a week before the season was to open.
Ultimately, judgement was ruled in favor of SDGFP based on the comprehensive research that
had taken place as part of the management strategy.
5

Human dimensions of mountain lion management
State wildlife agencies adhere to the North American model of wildlife management
which asserts that wildlife is a public trust resource, and that hunting and trapping are important
and sufficient management tools to maintain healthy wildlife populations (Geist et al. 2001,
Batcheller et al. 2010, Hare and Blossey 2014). Because wildlife is held in public trust, managers
must accommodate social needs for wildlife by seeking public input regarding wildlife
management issues. Rigorous human dimensions research is often used to collect information
from stakeholders that are critical to better informing wildlife management decisions. Human
dimensions of wildlife management seeks to discover and understand how varying stakeholders
value wildlife and how they impact or are impacted by wildlife and wildlife management
decisions (Decker et al. 2012). Most human dimensions inquiry related to carnivores has focused
on individual people, examining psychological concepts such as attitudes, motivations, or values,
concepts that are useful in understanding and predicting behavior (Dickman et al. 2013). The
important connection being, public opinion may influence policy on large carnivore management
(Good 2018). The primary tool used to collect this information is via survey research using a
self-administered mail survey. Therefore, analysis of survey data provides a scientific and
defensible understanding of stakeholders’ relationships with mountain lions and their
management, as well as gleaning important stakeholder information on the aforementioned
psychological concepts towards these animals. Data collected from human dimensions inquiry
may be used by wildlife practitioners; for example, if a high percentage of people surveyed
support carnivore reintroduction, or conversely, additional hunting opportunities to reduce
carnivore numbers, those actions may be approved. An analysis of current North Dakota
6

residents’ knowledge and attitudes towards mountain lions should then inform, in part, wildlife
management decisions that are beneficial for the state.
Values are deeply rooted and create the core upon which daily decisions are formed.
While beliefs are concepts held by a person where they have a predetermined idea of the
outcome of a situation and represent values in action (Decker et al. 2012). Beliefs are influenced
by knowledge of a subject and perceived benefits or risks and are susceptible to change
depending on localized stimuli (Vaske and Manfredo 2012). For example, a recent incident of a
mountain lion roaming urban Bismarck, North Dakota ended with lethal removal by authorities
(Emerson 2019). This incident may have increased awareness of mountain lions and changed
local tolerance of these animals. The temporary sway in beliefs is manifested in the resident’s
attitude, or evaluation of the incident. Attitudes towards large carnivores in general, tend to cover
a broad spectrum of views ranging from negativistic to a more tolerant humanistic view (Mattson
and Clark 2010), and human dimensions research may ultimately result in prediction of
stakeholder behavior. When incorporated into management decisions, this knowledge of
stakeholder cognitive tendencies can aid in formulating management policies. Stakeholders are
more likely to support agency goals when said goals align with their personal values (Kubo and
Shoji 2016). Such inclusionary management tactics have the potential to build trust and increase
transparency between stakeholders and wildlife managers and are elucidated through stakeholder
satisfaction.
Value orientations are usually culturally engrained and depict the strength and direction
of basic values concerning wildlife. Two common orientations often observed in response to
wildlife are: utilitarian and mutualistic (Decker et al. 2012). The utilitarian orientation
demonstrates a domination over wildlife and supports practices that utilize wildlife for human
7

benefit (e.g., hunting). A mutualistic wildlife orientation affords animals with rights and is more
supportive of policy that promotes animal preservation (Manfredo et al. 2009, Vaske and
Manfredo 2012). Not every stakeholder is clearly of one persuasion or the other, a combination
of the two values may exist. This disparity in attitudes was exemplified in 2005, when South
Dakota held its first mountain lion hunting season. The proposal for the hunting season was
supported by nearly 80% of citizens, yet was disputed in an eleventh hour court injunction
(Gigliotti and Teel 2011) elicited by two non-government mountain lion conservation
organizations, as mentioned previously. Even though the primary stakeholders involved
supported mountain lions, they had differing value orientations. A minority opinion causing a
proposal to be revisited in court clearly demonstrates the importance of understanding a
community’s wildlife values. Differences of value orientation are also observed when non-local
conservation minded organizations support the introduction or preservation of large predators
(e.g., mountain lion, wolf) at the behest of local residents. Local residents are forced to accept
the potential risks of a predator while the non-local entity has the satisfaction of fulfilling their
commitment to conservation. This type of management is a common contention noted in humandimension inquiries and causes strife amongst common stakeholders (Ormerod 2002, Musiani et
al. 2004, Young et al. 2015).
Values concerning mountain lions are shown to vary according to community type, such
as rural and urban communities (Thornton and Quinn 2009, Mcgovern and Kretser 2015).
Mountain lions may be valued for their role in maintaining an ecologically healthy environment
or for their aesthetic properties. Research conducted in Alberta, Canada demonstrated a reduced
tolerance for mountain lions as the propensity for human-lion encounters increased, even amid
stanch support for the preservation of the extant mountain lion population (Knopff et al. 2016).
8

Thus, people may support an idea but do not necessarily want to encounter it or be negatively
affected by it (Bauer and Von Atzigen 2019). Overall, it has been suggested that achieving
harmonious human-carnivore co-existence is problematic given that these species can impose
significant costs on local communities, especially through livestock depredation (Dickman et al.
2013).
In recent years, there have been a few human dimensions studies conducted regarding
attitudes towards mountain lions, suggesting that people generally favor mountain lions. Vaske
(2018), for example, used mail survey data of Colorado residents to discern how individuals with
a positive, neutral, or negative attitudes toward mountain lions vary in support or opposition
toward lethal management of these animals. Respondents reported acceptance of lethal removal
of mountain lions if seen, kills a pet, injures a person, or kills a person in a residential area;
respondents with more negative attitudes towards mountain lions supported lethal removal in all
scenarios. Good (2018) reported that survey respondents from western Illinois had a positive
opinion toward the protection of mountain lions and the preservation of mountain lion habitat.
McGovern and Krester (2015) used survey data to examine the social acceptability of natural
recolonization of mountain lions in Adirondack Park in upstate New York and found that most
respondents supported recolonization of this type. Moreover, the authors found that more
knowledgeable respondents perceived lower risk and reported greater support for recolonization.
Finally, the authors recommended that wildlife agencies convey educational messages about
stakeholder-mountain lion coexistence in areas of recolonization to reduce the conflicts and risk
perceptions. Brenner (2017) reported that the general public had positive attitudes and
acceptability of mountain lions overall, except for those in California, where mountain lion
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hunting was banned. The authors suggest that educational messages along with conflict
prevention are useful tools in increasing public tolerance of mountain lions.
Despite an apparent overall favorability towards mountain lions, there may be differences
between genders and age groups as related to these animals, or carnivores in general. In one
study, for example, men tended to view carnivores in a less negative light than women (Zinn and
Pierce 2002). In British Columbia, 45–54% of men in different age classes viewed mountain
lions as dangerous to children, compared to 69–84% of women (Campbell and Lancaster 2010).
In Lithuania, 44% of men rated local large carnivores as dangerous, compared to 73% of women
(Balčiauskiené and Balčiauskas 2001). Women, however, are often less inclined to support
carnivore killing. Only 4–8% of women supported shooting mountain lions in British Columbia,
compared to 10–15% of men (Campbell and Lancaster 2010). Age may also be related to
emotions towards carnivores, with a higher proportion of younger survey respondents expressing
relatively positive attitudes towards carnivores when compared to older respondents (Roskraft et
al. 2007). For example, young adults in British Columbia were significantly more tolerant of
carnivores than the oldest adult age class (Campbell and Lancaster 2010).
While NDGFD studies provided valuable ecological data concerning mountain lions, few
data were drawn from stakeholder input provided by informal communications via statewide
NDGFD Advisory Board meetings. However, meetings of this type may be attended by an
unrepresentative and vocal hunting minority wishing to inform policy (Brzezinski et al. 2010,
Peterson and Messmer 2010). To our knowledge, only one human dimensions study had been
conducted that examined resident North Dakotan attitudes towards mountain lions (Davenport et
al. 2010). The authors in that study compared attitudes between North Dakota and Kentucky
residents regarding mountain lion management in their respective states. According to
10

Kentucky’s Department of Fish and Wildlife Resources, the nearest wild population of mountain
lions resides in Nebraska, unlike North Dakota, which has a breeding population of these
animals. Davenport et al. (2010) reported that North Dakota residents were more likely to have
had a past experience with a mountain lion and would expect to encounter one of these animals
within their state. The authors also found that within North Dakota, there was strong support
from hunters to promote a controlled rather than protected mountain lion population. Across all
demographics, it was believed that mountain lions had a right to exist (Davenport et al. 2010).
This research was conducted five years after the commencement of the first North Dakota
mountain lion hunting season, as previously described. Since this study, there has been an
increase in the number of mountain lions within the state (North Dakota Game and Fish
Department 2018), increasing the potential for human-lion interactions.
While literature in North Dakota regarding human dimensions of mountain lions was
sparse at the time of this writing, Gigliotti et al. (2002) provided rigorous inquiry in South
Dakota during a time for burgeoning mountain lion populations. Because of our desire to
emulate a large portion of the Gigliotti et al. (2002) study, we review more thoroughly results
from that study here. Overall, the authors reported that slightly half of South Dakota residents
were either strongly pro-lion or slightly pro-lion (combined 56.4 %). In general, most (63.0%)
respondents reported enjoying having mountain lions in South Dakota, with a slight majority
(51.3%) also concerned about the problems caused by mountain lions. The authors also asked
respondents about their knowledge of and perceived risks regarding South Dakota mountain
lions; most (86.8%) respondents were aware that mountain lions lived in South Dakota, with
approximately one third reporting having never had an interaction with one within the state. Very
few (10%) respondents believed that they lived in the immediate proximity of mountain lions;
11

similarly, 16% assumed that they lived within 10 miles of mountain lions. Most respondents
were unaware of how the mountain lion population had changed in the past 5 years. In response
to perceived risk, most respondents believed that human-lion interactions have increased;
however, most did not feel any level of risk. Gigliotti et al. (2002) focused a subset of questions
aimed at Black Hills residents who lived within the area of breeding mountain lion populations.
Here, the authors evaluated how mountain lions may have influenced recreation. For example,
few respondents (20%) had never, nor planned to, recreate in the Black Hills. Approximately
19% of respondents that recreated in the Black Hills reported concern for personal safety, with a
slight increase in concern for safety of family. However, most (74.0%) did not consider the
presence of mountain lions influential in their decision to recreate in the Black Hills.
Gigliotti et al. (2002) also asked respondents to define a “problem” lion that should be
lethally removed by wildlife officials. Respondents were given a list of 12 mountain lion actions
differing in severity, ranging from wandering through town, to killing an animal (wildlife and
pet), and culminating in attacking and killing a human. Only a few (6.5%) selected all twelve of
the activities. A few (11.9%) believe that wandering through town classified the lion as a
problem. As might be expected, the percentage of those defining a problem lion increased when
the lion killed a deer in a residential area (26.9%). Most (90.9%) respondents classified the lion
as a problem and should be lethally removed when it killed a human.
Mountain lion attacks on humans are historically rare in the United States. Beier
conducted an exhaustive review of documented attacks spanning a 100 year period from 1
January 1890 through 31 December 1990, reporting twenty attacks occurring within the United
States ((1991). However, mountain lion attacks within North America are thought to be
increasing with nearly the same amount of attacks occurring during the sixteen year timespan of
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1991 to 2005, as within the previous 100 years (54, 63 respectively) (Fitzhugh et al. 2003,
Sweanor and Logan 2009). As described earlier, North Dakota’s mountain lion population
resides predominately within the Western portion of the state known as the Badlands region.
This region is well known for its outdoor recreational opportunities and acts as a nature-based
and cultural tourism attractant (Leistritz and Hodur 2004, Wolfe et al. 2009). Visitors to the area
have the potential to interact with a mountain lion dependent upon location and activity.

Objectives
The objectives of this study are to evaluate North Dakota resident knowledge of and
attitudes towards wildlife in general, 2) provide a more thorough evaluation of resident
knowledge and attitudes towards mountain lions specifically, and 3) assess how mountain lions
might affect decisions to recreate in the Badlands region of North Dakota where breeding
populations of mountain lions exist. We expect that North Dakota residents will exhibit more
positive attitudes towards mountain lions in North Dakota generally, but that attitudes for these
animals may differ regionally. We expect that there will be some disparity between rural and
urban respondents’ attitudes towards mountain lions in North Dakota; with urban respondents
and those living outside of areas of breeding mountain lions demonstrating an increased value of
mountain lions. Finally, we expect that the presence of mountain lions in the Badlands region of
North Dakota will have little effect on respondents’ decision to recreate in that area.

Management Implications
In North Dakota, resident attitudes towards the existing mountain lion population has not
been thoroughly assayed in recent years. Since the 1991 classification as furbearers by NDGFD,
13

mountain lions, humans, and the number and type of stakeholders enmeshed within the politics
surrounding mountain lion management have all increased. This work will better prepare wildlife
managers tasked with drafting management policies that incorporate varying stakeholder values
by providing an understanding of what those values are on a statewide level. Also, this work will
greatly contribute to the general knowledge and practices of the growing human dimension field.

CHAPTER II
ATTITUDES TOWARDS MOUNTAIN LIONS IN NORTH DAKOTA
Introduction
Mountain lions (Puma concolor) are large, charismatic feline predators that range
throughout western North America and feed predominately on free-ranging deer (Odocoileus
spp.; Young and Goldman 1946, Wilckens et al. 2016). Although mountain lions are generally
reclusive and nocturnal, habitat fragmentation and human expansion into mountain lion habitat
has led to increased human-lion interactions (Riebsame et al. 1996). Moreover, evidence
suggests that mountain lions are beginning to recolonize Midwestern and Eastern U.S. states,
areas where the landscape and social environment have changed drastically over the last century
since these animals last ranged these lands (LaRue and Nielsen 2008, 2016). In North Dakota,
historical mountain lion populations were predominately located in the western portion of the
state, an area known as the Missouri River Badlands (Bailey 1926). Although North Dakota did
not place bounties on mountain lions, these animals were nonetheless extirpated from the state
via use of strychnine poison and unregulated hunting, with the last recorded lion being killed in
1902 (Bailey 1926, Fecske et al. 2008). Mountain lion populations slowly became reestablished
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in North Dakota, and in 1958, North Dakota Game and Fish Department (NDGFD) documented
their first reoccurrence (North Dakota Game and Fish Department 2006). In 1991, NDGFD
categorized mountain lions as a furbearer with a closed season in response to increased sighting
reports within the state. During that same year, NDGFD implemented measures to allow removal
of problematic mountain lions due to human and property safety concerns (North Dakota
Legislature 2005). In 2005, NDGFD opened the first mountain lion hunting season (North
Dakota Legislature 2005). In 2007 two hunting zones were established; zone 1 encompassed the
North Dakota Badlands and zone 2 the rest of the state, excluding tribal lands (Fig. 1).

Figure. 2.1 North Dakota mountain lion management zones. Zone 1 contains the primary mountain lion habitat and extant
mountain lion population. Management Zone 2 consists of the rest of the state, excluding tribal lands. Image credit: North Dakota
Game and Fish Department

Mountain lion hunting continues to occur in North Dakota but has been modified over the
years to accommodate shifting populations. Necropsy analysis suggested that the relatively small
mountain lion population in western North Dakota was generally healthy (North Dakota Game
15

and Fish Department 2019). However, survival rate (42–48%) was reported to be approximately
30% lower than needed to sustain the current population (Wilson 2019). Nonetheless, recent
scientific and media reports examining mountain lion mortality events in central and eastern
North Dakota suggest that some animals may be dispersing from their traditional range in South
Dakota and Montana, and perhaps bringing more awareness of the species within the state
(Tucker 2019). Although western North Dakota is home to a relatively small breeding population
of mountain lions, they represent a potential source of dispersing individuals that may contribute
to eastward range expansion (LaRue and Nielsen 2008, 2016, Juarez et al. 2016).
These factors pose a challenge for wildlife managers who are responsible for balancing
biological and social carrying capacities of wild mountain lion populations. While ecological
studies of mountain lions in North Dakota have been conducted in the southwestern part of the
state where breeding populations exist (Fecske et al. 2008, Johnson et al 2019), few human
dimensions data existed that addressed attitudes towards these animals (Davenport et al. 2010).
Because public opinion may influence policy on large carnivore management (Good 2018), an
analysis of current North Dakota residents’ knowledge and attitudes towards mountain lions may
help inform wildlife management decisions and outreach messages that are beneficial for the
state.
Human dimension studies relating to mountain lions have been conducted in the western
states (Brown 1986, Riley 1998, Zinn et al. 1998, Chinitz 2002, Ruther 2005, Vickers 2007), but
few reports exist for the Midwest (Gigliotti et al. 2002, Peña 2002, Dodson 2007). Results from
these studies, overall, suggest that people generally favor mountain lions (Mcgovern and Kretser
2015, Brenner 2017, Gigliotti and Teel 2011, Good 2018, Vaske 2018). However, differences
may occur on a macro and micro scale of analysis. For example, general statewide support for
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mountain lions may exist, with differences in attitudes at smaller scales; moreover, rural
residents affected by the closer proximity to mountain lions may differ from those in urban
landscapes (Manfredo et al. 2003, Young et al. 2015). To our knowledge, only a single study
assessing North Dakota residents’ attitudes towards mountain lions has been conducted
(Davenport et al. 2010). Notable findings from this study suggest a strong support from hunters
to promote a controlled rather than protected mountain lion population, and overall, a majority of
residents believed that mountain lions had a right to exist (Davenport et al. 2010). However,
regional knowledge is missing regarding public perceptions of mountain lions and the impact on
recreation in North Dakota
Values are deeply rooted and create the core upon which daily decisions are formed while
beliefs are concepts held by a person where they have a predetermined idea of the outcome of a
situation and represent values in action (Decker et al. 2012). Beliefs are influenced by knowledge
of a subject and perceived benefits or risks and are susceptible to change depending on localized
stimuli (Vaske and Manfredo 2012). For example, a recent incident of a mountain lion roaming
urban Bismarck, North Dakota ended with lethal removal by authorities (Emerson 2019). Such
incidences may increase awareness of mountain lions and change local attitudes towards these
animals. Attitudes towards large carnivores in general, tend to cover a broad spectrum of views
ranging from negativistic to a more tolerant humanistic view (Mattson and Clark 2010).
However, attitudes may change quickly after a negative human-predator interaction that is highly
publicized in media (Jones 1996, Freeman et al. 2011). Nonetheless, when incorporated into
management decisions, this knowledge of stakeholder cognitive tendencies may be used to
support management goals and target educational outreach. Stakeholders are more likely to
support agency goals when said goals align with their personal values (Kubo and Shoji 2016).
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Such inclusionary management tactics have the potential to build trust and increase transparency
between stakeholders and wildlife managers and are elucidated through stakeholder satisfaction.
We surveyed North Dakota residents to provide a better understanding of attitudes toward
mountain lions and impacts towards recreation within the state during a period of increased
reports of human-mountain lion interactions (North Dakota Game and Fish Department 2019).
Here we report results from these efforts, to contribute to the growing literature of human
dimensions of mountain lion management and to assist wildlife managers with outreach
messaging. The objectives of this study were 1) to evaluate North Dakota resident knowledge of
and attitudes towards wildlife, in general; 2) to provide a more thorough evaluation of resident
knowledge and attitudes towards mountain lions, specifically; and 3) to assess how mountain
lions might affect individuals’ decisions to recreate in the Badlands region of North Dakota
where breeding populations of mountain lions currently exist. We predicted that North Dakota
residents would exhibit more positive attitudes towards mountain lions in North Dakota
generally, but that attitudes for these animals might differ regionally. We predicted some
disparity between rural and urban respondents’ attitudes towards mountain lions in North
Dakota, with urban respondents and those living outside of areas of breeding mountain lions
demonstrating more of a pro-lion attitude. Finally, we predicted that the presence of mountain
lions in the Badlands region of North Dakota would have little to no effect on respondents’
decision to recreate in that area.

Methods
PARTICIPANTS
We selected a random sample (n = 2,000) of North Dakota residents ≥18 years of age
from a listing of North Dakota residents provided by University of North Dakota’s (UND)
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Applied Research Institute (ARI). The study area consisted of the state of North Dakota stratified
into two subgroups to allow for proportional sampling. Specifically, we delineated strata using
North Dakota’s mountain lion management zones established by North Dakota Game and Fish
Department (NDGF) and county lines (Fig. 2.1). Therefore Zone 1 counties will include Billings,
Bowman, Dunn, Golden Valley, McKenzie, and Slope Counties located in the southwest portion
of the state, with Zone 2 comprising the rest of the state. Two hundred surveys were sent to
participants in Zone 1, while 1,800 surveys were sent to participants in Zone 2.

Figure 2.2 Survey distribution area, North Dakota, USA, delineated into two zones to allow for comparative analysis. Zone 1
boundaries were slightly expanded from NDGFD mountain lion management zone to meet county boundaries.

SURVEY INSTRUMENT
Our survey instrument consisted of six pages containing 27 questions within three
primary sections targeting respondents’ personal experiences with wildlife, experiences with
mountain lions specifically, and demographics (Appendix A). In the first section, we asked
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questions about residents’ attitudes towards and knowledge of wildlife in general. The following
sections catechized knowledge of and attitudes towards mountain lions specifically; and assessed
how mountain lions might affect decisions to recreate in the badland region of North Dakota
where a breeding population of mountain lions exists. In the final section, we sought to identify
respondent demographics. Although not generated for specific evaluation, there was also space
available for respondents to leave open-ended comments. We designed the self-administered
mail questionnaire based on Dillman et al. (2014), a comparable South Dakota study (Gigliotti et
al. 2002), and input from NDGFD big game and furbearer biologists. We pilot tested the
questionnaire with 16 local, adult residents and 20 university students and incorporated
suggestions into the final survey instrument.
Survey mailings were completed by ARI between April and June 2019. The mailing
included a self-administered questionnaire, a postage paid return envelope, and a cover letter that
requested participation, an outline of survey goals, a confidentiality statement, brief instructions,
and contact information (Appendix B). After initially receiving a cover letter and questionnaire,
nonrespondents were contacted weekly thereafter with a reminder postcard (Appendix C), a
reminder letter with replacement questionnaire, and a final reminder postcard (Appendix D),
(Dillman et al. 2014). Using National Change of Address (NCOALINKÒ ) and Coding Accuracy
Support System (CASSÔ; United States Postal Service, Washington, D.C., USA) software,
UND Campus Postal Services verified addresses for deliverability prior to questionnaire mailing;
ARI collected the number of undeliverable questionnaires. For an assessment of nonresponse
bias, ARI conducted systematic follow-up phone interviews with nonrespondents beginning June
2019, with a target of n = 50 samples within each zone. This research followed guidelines
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outlined in the UND Institutional Review Board Human Subjects Policies and Procedures (IRB
Approval No. 201903-263).
DATA ANALYSIS
Applicant attributes. — We evaluated descriptive statistics pertaining to respondent
demographics using the Statistical Program for the Social Sciences (IBM SPSS Statistics., IBM
Corp, Armonk, NY, USA., released 2019, version 26.0.0.1). Specifically, we report respondent
residency (urban vs rural), years lived in North Dakota, years lived at current residence, number
of children in the home <18 years of age, whether the respondent regularly hunted, age, gender
and ethnicity. Urban and rural categories were defined using U.S. Census Bureau criteria where
an urban cluster is composed of at least 2,500 people, an urbanized area is comprised of 50,000
or more people, and rural as anything outside of these guidelines (Ratcliffe et al. 2016). We also
reported respondent’s attitudes towards preservation of wildlife in general and mountain lions
specifically. We present additional descriptive statistics, assessing responses from a series of
questions aimed at providing a more focused view of respondent experiences, perceptions, and
attitudes toward mountain lions and their management. Specifically, we asked about 1) previous
interactions with mountain lions in North Dakota; 2) perceived proximity of mountain lions to
respondent’s home; 3) perceived changes in human-mountain lion encounters; 4) whether
respondents had mechanisms to express their concerns regarding mountain lions, 5) whether
NDGF managers understand the potential risks involved with mountain lions, 6) the importance
of having mountain lions in North Dakota; and 7) their attitudes regarding whether future
mountain lion populations in North Dakota should increase, decrease, or remain unchanged.
Attitude category formulation. — We created a binary variable using 12 questions
designed to ascertain respondent attitudes toward mountain lions. Utilizing a 7-point Likert scale,
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respondents reported agreement or disagreement to scenarios involving mountain lions in three
primary categories, 1) environmental, 2) economical, and 3) personal. Environmental questions
pertained to mountain lion’s potential impact on the environment. For example, the presence of
mountain lions is a sign of a healthy environment, was a statement to which respondents ranked
in terms of agreement or disagreement. We ascertained economic impacts with statements such
as, mountain lions compete with hunters for deer. We defined the personal category by questions
such as, the presence of mountain lions increases my quality of life, or, having mountain lions in
North Dakota is a great risk. Responses were recoded as 3 = strongly agree, 2 = moderately
agree, 1 = slightly agree, 0 = neutral, -1 = slightly disagree, -2 moderately disagree and -3
strongly disagree.
Using SPSS, we initially conducted a hierarchical clustering of responses to aid in
visualizing the potential number of clusters. This was followed by a two-step analysis using
Akaike Information Criterion (AIC) and a log-likelihood measure of distance as clustering
criterion to solve for the optimal number of clusters(Akaike 1973, Dziak et al. 2012). Optimal
number of clusters is defined as the number of clusters needed to maximize inter-cluster distance
while minimizing intra-cluster distance. Final selection on number of clusters was determined by
AIC value, Silhouette measure of cohesion and separation (-1.0 - 0.19 = poor, 0.2 - 0.49 = fair,
0.5 - 1.0 = good; Kaufman and Rousseeuw 1990) and the cluster’s logical interpretation value. A
K-means cluster analysis solving for a 2-, 3- and 4-cluster solution was the final process in
cluster validation, ultimately selecting a 2-cluster solution. The resulting two categories were
labeled as pro-lion or contra-lion. We subsequently used this binary response variable for logistic
regression modelling.
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Attitudes towards mountain lions. — We assessed factors that may explain or predict
attitudes (pro- vs. contra-lion) towards mountain lions in North Dakota. Using R (Version 3.3.2,
www.r-project.org, accessed 24 January 2020), we developed and compared multi-factor models
using a model selection approach based on Akaike’s information criterion corrected for small
sample sizes (AICc) as described by Burnham and Anderson (2002). We constructed a set of 15
candidate models that included combinations of the following predictor variables of interest:
distance respondent thought mountain lions occurred to where they lived, respondent residency
(urban vs. rural), gender, age, interactions with mountain lions in and out of North Dakota,
whether respondents believed encounters with mountain lions were increasing or decreasing,
perceived risk, whether respondent worries about having mountain lions in North Dakota, years
respondent has lived in North Dakota, a global model that included all covariates, a null,
intercept only model, and interaction terms. We assessed multicollinearity using the variance
inflation factor (VIF; Zuur et al. 2010), but removal of covariates was not warranted (VIF > 3.0).
We estimated model fit by comparing residual deviances to null deviances.
Attitudes about recreating in the Badlands.— To assess factors that may explain or
predict whether people would adjust their time spent recreating in the Badlands, where breeding
mountain lions exist, we initially used Program R to develop and compare multi-factor ordinallogistic models using a model selection approach. We recoded the response variable, time
recreating in the badland region of North Dakota, as -1 = decrease, 0 = no change, and 1 =
increase. We then developed an ordinal logistic regression model using the following predictor
variables: importance of mountain lions to North Dakota’s economy, whether respondent had
children in the home, whether society could learn to live with risks of mountain lions, whether
residents had the ability to express concerns about mountain lions, whether NDGF understood
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risks involved with mountain lions, whether there was concern for self while recreating in the
Badlands, whether there was concern for family while recreating in the Badlands, gender, age
class, respondent residency (urban vs rural), and respondent attitude (pro- vs contra-lion). Four
candidate models were developed using various combinations of the predictor variables. The
recombination of explanatory variables within the candidate models failed to increase
explanatory power and maintained only a single variable throughout. Therefore, we assessed a
simplified model using Fisher’s exact test to further evaluate differences between respondents’
time recreating in the Badlands and the aforementioned variable, society can learn to live with
risks of mountain lions.

Results
NONRESPONDENT COMPARISONS
We detected no differences (P ≤ 0.05) between respondents and nonrespondents among 9
out of 15 variables. Mail survey respondents (93.5%) were more likely than nonrespondents
(84.7%) to report knowing that mountain lions were known to live in North Dakota (χ21 = 5.44,
Fisher’s exact test = .032, Φ = -0.113). Moreover, respondents (8.3%) were more likely than
nonrespondents (5.1%) to have read or heard of a mountain lion being killed by authorities or
hunters (χ21 = 21.58, Fisher’s exact test =.000, Φ = 0.240), being seen near pets or livestock
(22.4%, 7.2% respectively, χ21 = 8.78, Fisher’s exact test =.005, Φ = 0.153), and pets or livestock
being attacked by a mountain lion (39.5%, 9.9% respectively, χ21 = 5.01, Fisher’s exact test =
.033, Φ = 0.116). Respondents (64.1%, nonrespondent = 7.2%) were also more likely to report
that having mountain lions in North Dakota is important (χ24 = 20.71, P < 0.01, Cramer’s V =
0.218). The final difference was observed in gender, with males (59.7%, females = 40.3%) being
more likely to respond (χ21 = 6.99, Fisher’s exact test = 0.010, Φ = 0.129). However, the effect
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sizes were small, suggesting that respondents and nonrespondents may not differ in a meaningful
way. We discerned no association between respondents and nonrespondents when segregating by
age (χ23 = 4.01, P = 0.26). In sum, we believe that our samples were representative of the
population, precluding the need for data weighting. We did not include responses from phone
surveys in the analyses presented here.
SAMPLE SIZE AND RESPONDENT ATTRIBUTES
Final sample size was 2,000 (minus 14 undeliverable questionnaires) and 385 North
Dakota residents returned questionnaires, for a 19% return rate. Slightly more respondents (55%)
reported living in an urban vs. rural environment. Mean years respondents lived in North Dakota
was 49 (SE = 1.28) and mean years respondents maintained their current residence was 25 (SE =
1.30). Most (81%) respondents did not have children under 18 years of age in their home. Most
(65%) respondents did not hunt any type of big game in North Dakota. Mean age of respondents
was 60 (SE = 0.91); respondents were also primarily male (62%), and the two most reported
ethnicities were Caucasian (86%) and Native American (2%) with ten percent choosing not to
answer. For general wildlife questions, most respondents thought it very (65%) to moderately
(28%) important that managers preserve as much wildlife as possible. Most (81%) respondents
also rated their wildlife knowledge to be average to slightly above average. Overall, North
Dakotans appeared to be split on their attitudes towards mountain lions, with slightly more
respondents (52%) demonstrating a pro-lion attitude. We also noted that rural residents were
nearly twice as likely to demonstrate a contra-lion attitude (63% rural vs 37% urban) compared
to urban residents (P = 0.003, Fisher’s exact test, Φ = 0.161).
Most (86%) respondents had not personally or had others in their household observe a
mountain lion in the wild. About 12% of respondents believed they lived in the immediate
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vicinity of mountain lions; 29% and 13% believed they lived within 16 km (10 mi) and 161 km
(100 mi) of mountain lions, respectively. Another 12% did not know how far away they lived
from mountain lions. More respondents thought human-mountain lion encounters in North
Dakota were increasing (28%) than decreasing (10%). Most (37%) respondents believed that
mechanisms exist that would allow them the opportunity to express their concerns to people who
make wildlife management decisions about the potential risks associated with mountain lions,
while 15% responded that mechanisms do not exist. Most (59%) respondents agree that NDGF
managers understand the risks involved with having mountain lions in North Dakota. Most
(56%) respondents thought it was important for mountain lions live in North Dakota. Most
(45%) respondents desired to have the mountain lion population remain at its current level, with
24% desiring some degree of increase and 16% desiring a population decline (Appendix E).
ATTITUDES
Attitude segments. — A three-cluster solution (AIC = 2141.18, Silhouette = 0.3) was
identified as a logical fit for the data using SPSS two-step process (Table 2.1). However, the
second cluster within this group did not add interpretability value to the data (mean response =
0.35), in that it did not identify a distinct attitude category. The four-cluster solution had the
lowest AIC and the lowest Silhouette value (2070.73, 0.2 respectively). The four-cluster solution
had logical categories, but this effect would become reduced and potentially negated as the small
sample size was parsed out during further analysis (Table 2.2). Therefore, the two-cluster
solution with an increased AIC, the highest Silhouette value (2388.73, 0.4 respectively) and
having much stronger interpretability was ultimately selected (Table 2.3).
Respondents were nearly equally divided between the pro (n = 184, 52%) and contra (n =
172, 48%) mountain lion categories. Respondents were most polarized around the question,
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“Mountain lions have the right to exist wherever they occur.”, with 51% agreeing and 31%
disagreeing with that statement. As a result of the K-means clustering (Table 2.4), we defined a
pro-lion attitude from respondents that had some degree of agreement that mountain lions should
exist and believe they have a positive impact on the environment, disagreed that mountain lions
have negative economic impacts, and agreed that mountain lions increased their quality of life on
a personal level (Appendix F).
Mountain lion attitude model. — We discerned a top logistic regression model for
attitudes toward mountain lions (pro- or contra-lion) as the response variable (Table 2.5), but
model fit was modest with a null deviance of 106.73 and a residual deviance of 75.10. In the
single, top-ranked model (AIC = 83.7, 2nd ranked model: ΔAIC = 6.56), attitude was best
explained by whether or not respondent worries about having mountain lions in North Dakota (𝛽"
= -1.564, SE = 0.59), whether respondent believed that they were personally at risk from
mountain lions in the areas where they lived, worked, and recreated (𝛽" = -1.818, SE = 0.85), and
beliefs that lion-human encounters were changing (𝛽" = -1.476, SE = 0.73). Specifically,
respondents who were pro-lion were less likely to worry about having mountain lions in North
Dakota (OR = 0.21, CI = 0.07–0.66), less likely to believe that they were at personal risk from
mountain lions (OR = 0.16, CI = 0.03–0.87), and believe that human-mountain lion encounters
were decreasing (OR = 0.23, CI = 0.06–0.95).
Recreating in the Badlands. — Overall, most respondents (63.3%) reported that they
would not adjust the amount of time spent recreating in the Badlands due to the presence of
mountain lions, with some (10.8%) decreasing their time and a small portion (3.2%) increasing
their time. We found an association with substantial effect between respondents’ willingness to
recreate in the North Dakota Badlands and the variable, society’s ability to learn to live with the
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potential risks of mountain lions (χ22 = 105.86, P < 0.01, Cramer’s V = 0.782). The majority
(93%) of respondents who reported society can learn to live with the risks posed by mountain
lions would not adjust the amount of time spent recreating in the Badlands, while the majority
(72%) of respondents who did not think society can learn to live with these risks would decrease
the amount of time spent recreating in the Badlands.

Discussion
The relatively recent recolonization of mountain lions in western North Dakota,
combined with recent media accounts of human-mountain lion interactions in the eastern portion
of the state, prompted an assessment of attitudes towards these animals. Our research improves
our understanding of recent attitudes towards mountain lions in the Northern Great Plains.
Mountain lions have the potential to elicit a broad range of emotions from people (Young et al.
2015) that may ultimately influence management decisions (Kansky et al. 2016). We surveyed
North Dakota residents to improve wildlife manager’s understanding of residents’ attitudes
toward mountain lions and their decisions to recreate in the Badlands region, where most of these
animals reside within the state.
Our survey response rate (19.4%) was lower than those reported in comparable studies by
Gigliotti et al. (62.5%; 2002) in South Dakota and Davenport et al. (38%; 2010) in North Dakota.
The South Dakota study was administered during a time of increased public awareness due to the
implementation of a new mountain lion hunting season (Gigliotti et al. 2002), perhaps increasing
interest and response. Moreover, our response rate may, in part, be indicative of a declining
response trend befalling mail-surveys in general (Connelly et al. 2003).
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Our results pertaining to demographics appeared to be similar to other studies addressing
attitudes towards mountain lions. For example, our results were similar to those in South Dakota,
where most respondents reported residing in an urban setting (78.5%), were male (76.6%), a
mean age of 53 years, and lived in their respective state for a mean of 41.2 years (Gigliotti et al.
2002). However, we observed fewer respondents with children in the home than in that study
(19% in North Dakota vs. 37% in South Dakota). Data for all characteristics were not available
for comparison from previous North Dakota research, however, respondents in that study were
primarily male with a median age of 55 years (Davenport et al. 2010). The relative homogeneity
of respondents in Midwest studies may be beneficial for direct comparisons, yet potentially
underrepresents the female demographic and those with children in the home. For example, a
Colorado study observed that women and respondents with children in the home perceived
mountain lions as a greater risk when compared to other study participants (Zinn and Pierce
2002). We identified risk as an influential component in both attitude towards mountain lions
and willingness to recreate in the Badlands. While our nonresponse effect size for gender was
small, future management decisions will benefit from recognizing the potential for perceived risk
disparity among stakeholders, particularly in situations comprised of high stakeholder variability
(e.g., lethal removal of a mountain lion in an urban landscape).
Overall, respondents were nearly split between a pro- and contra-lion attitude, with a
slight tendency towards pro-lion. This only moderately supports our hypothesis that North
Dakota residents would demonstrate a generally pro-lion attitude. However, we discerned a
strong relationship between urban residents and a pro-lion attitude. Interestingly, in 2003, it was
observed that North Dakota residents demonstrated a predominately materialistic/utilitarian
value orientation towards wildlife (Manfredo et al. 2003). This is unique in that two common
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components of a utilitarian value orientation are a decreased tolerance of predator species and a
rural residence (Manfredo et al. 2003). Yet, North Dakota, a predominately rural state that
previously manifested a utilitarian wildlife value orientation, appeared to demonstrate a generally
split pro- versus contra-lion attitude in this study. A general shift in wildlife value orientations
from dominionistic towards mutualistic has been recognized across the United States with the
onset of urbanization, acculturation and economic development (Jandt 2001, Manfredo et al.
2003, Dietsch et al. 2017). Although value-orientations guide the development of attitudes
(Ajzen and Fishbein 2005, Manfredo et al. 2009, Dietsch et al. 2017); it is still important to note
when an attitude is not representative of a known value-orientation. It remains unclear whether
this pro-lion attitude is suggestive of a shift in North Dakota’s value orientation, a remnant of
increased social-tolerance due to the infrequency of domestic animal depredation by mountain
lions (Fecske et al. 2008), changing demographics due to an influx of workers in the energy
industry, or some other, yet unrecognized, stimuli.
We found that worry, risk and personal experience with mountain lions were the three
primary factors explaining respondent’s attitude towards mountain lions. Worrying about
mountain lions pertains to respondent’s contemplation of these animals and situations involving
them, an emotional action. Whereas risk, a cognitive action, is the evaluation of potential loss for
a given situation (Sjöberg 1998, Zainal et al. 2019). Risk or the perception of risk is inversely
correlated with tolerance of mountain lions (Young et al. 2015, Knopff et al. 2016). Recent
research supports emotional response, along with value orientations, as a predictor in attitude
towards wildlife (Vaske 2018, Zainal et al. 2019). Overall, some North Dakotans might be prolion because they feel little risk from these animals, given most people have few experiences
with them due to low populations in some areas of the state or the cryptic nature of these
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animals. In an earlier, North Dakota study, respondents or members of their household rarely
encountered a mountain lion in the wild (Davenport et al. 2010). Similarly, in our study, few
people encountered mountain lions either through observation (20%), mountain lion sign (30%)
or attack (<1%). Moreover, reported observations of mountain lions in North Dakota are low
compared to observations in Montana, 20% and 33% respectively (Riley and Decker 2000).
These reasons may also explain why the presence of mountain lions had negligible, negative
impact on respondents’ decision to recreate in the Badlands region of North Dakota.

Management implications
Questions pertaining to attitudes towards mountain lions provide wildlife managers with an
understanding of their performance in managing this species. With diverse stakeholders having a
vested interest in mountain lion management, it is imperative that wildlife managers have an
accurate understanding of stakeholder values and attitudes towards these animals and consider
social and biological carrying capacities to inform sound policy and decision making. About half
of North Dakota residents reported a pro-lion attitude. Attitudes have the propensity to fluctuate
in response to local stimulus suggesting that wildlife managers should still continue to evaluate
the social climate regarding mountain lions, particularly after a negative human-lion conflict is
popularized in media reporting. Despite the fact that attitudes towards an apex predator can
change quickly, we propose enhanced educational outreach that targets topics describing ways to
alleviate potential risk. With rural North Dakota residents being less likely to demonstrate a prolion attitude, wildlife agencies might consider educational outreach targeting these stakeholders.
Effective outreach may include discussions involving who to contact in the event of a humanlion conflict, livestock protection techniques and continued relationship building with rural
31

residents closely situated to mountain lion habitat. Continued monitoring of North Dakota
resident attitudes towards mountain lions will be instrumental for informing management goals
and mitigating human-lion conflicts.
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TABLES
Table 2.1 Mean response values for the K-means 3-cluster solution grouping North Dakota, USA resident’s
responses to 12 attitudinal questions regarding mountain lions (Puma concolor) (data collected from 2019 survey
implementation). Responses were coded as 3 = strongly agree, 2 = moderately agree, 1 = slightly agree, 0 = neutral,
-1 = slightly disagree, -2 moderately disagree and -3 strongly disagree.

3-Cluster Solution Mean Response (AIC=2141.18, Silhouette = 0.3)
Cluster 1 Cluster 2 Cluster 3
Survey Question
(31.5%)
(48.0%)
(20.5%)
The presence of mountain lions is a sign of
a healthy environment
-0.56
1.22
2.71
Mountain lions help maintain deer
populations in balance with their habitat
-0.81
1.12
2.56
The presence of mountain lions in ND
increases my overall quality of life
-1.87
0.20
1.81
The presence of mountain lions near my
home increases my overall quality of life
-2.25
-0.40
1.19
Mountain lions do not compete with
hunters for deer
-1.25
-0.28
1.88
Mountain lions should have the right to
exist wherever they may occur
-1.43
0.67
2.59
Mountain lions are an unacceptable threat
to livestock
0.81
0.14
-0.97
Having a healthy viable population of
mountain lions is important to me
-1.71
0.40
2.36
I am concerned about mountain lions
killing too many game animals
0.29
-0.39
-2.25
Having mountain lions in ND is too
dangerous a risk to people
0.45
-1.02
-2.47
By following some simple precautions,
people can safely live in areas occupied by
mountain lions
-0.32
1.44
2.58
People who live in the presence of
mountain lions should modify certain
behaviors to decrease chance of negative
interactions
1.00
1.07
1.55
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Combined
.96
0.81
-0.12
-0.65
-0.14
0.40
0.12
0.14
-0.56
-0.85
1.12

1.15

Table 2.2 Mean response values for the K-means 4-cluster solution grouping North Dakota, USA resident’s
responses to 12 attitudinal questions regarding mountain lions (Puma concolor) (data collected from 2019 survey
implementation). Responses were coded as 3 = strongly agree, 2 = moderately agree, 1 = slightly agree, 0 = neutral,
-1 = slightly disagree, -2 moderately disagree and -3 strongly disagree.

4-Cluster Solution Mean Response (AIC= 2070.73, Silhouette = 0.2)
Cluster 1 Cluster 2 Cluster 3 Cluster 4
Survey Question
(14.6%)
(21.6%)
(43.3%)
(20.5%)
Combined
The presence of mountain
lions is a sign of a healthy
environment
Mountain lions help maintain
deer populations in balance
with their habitat
The presence of mountain
lions in ND increases my
overall quality of life
The presence of mountain
lions near my home increases
my overall quality of life
Mountain lions do not
compete with hunters for deer
Mountain lions should have
the right to exist wherever
they may occur
Mountain lions are an
unacceptable threat to
livestock
Having a healthy viable
population of mountain lions
is important to me
I am concerned about
mountain lions killing too
many game animals
Having mountain lions in ND
is too dangerous a risk to
people
By following some simple
precautions, people can safely
live in areas occupied by
mountain lions
People who live in the
presence of mountain lions
should modify certain
behaviors to decrease chance
of negative interactions

-1.33

0.19

1.29

2.71

0.96

-1.42

0.03

1.12

2.56

0.81

-2.38

-1.23

0.29

1.81

-0.12

-2.56

-1.96

-0.23

1.19

-0.65

-1.33

-1.06

-0.24

1.88

-0.14

-2.00

-0.84

0.80

2.59

0.40

0.77

0.73

0.12

-0.97

0.12

-2.48

-0.88

0.48

2.36

0.14

0.40

0.09

-0.40

-2.25

-0.56

0.75

0.03

-1.07

-2.47

-0.85

-1.63

0.94

1.45

2.58

1.12

0.29

1.71

0.96

1.55

1.15
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Table 2.3 Mean response values for the K-means two-step 2-cluster solution grouping North Dakota, USA
resident’s responses to 12 attitudinal questions regarding mountain lions (Puma concolor) (data collected from 2019
survey implementation). Responses were coded as 3 = strongly agree, 2 = moderately agree, 1 = slightly agree, 0 =
neutral, -1 = slightly disagree, -2 moderately disagree and -3 strongly disagree.

2-Cluster Solution Mean Response (AIC= 2388.73, Silhouette = 0.4)
Cluster 1
Cluster 2
Survey Question
(35.4%)
(64.6%)
Combined
The presence of mountain lions is a sign
of a healthy environment
-0.44
1.73
0.96
Mountain lions help maintain deer
populations in balance with their habitat -0.61
1.58
0.81
The presence of mountain lions in ND
increases my overall quality of life
-1.67
0.73
-0.12
The presence of mountain lions near my
home increases my overall quality of
life
-2.21
0.20
-0.65
Mountain lions do not compete with
hunters for deer
-1.21
0.44
-0.14
Mountain lions should have the right to
exist wherever they may occur
-1.33
1.35
0.40
Mountain lions are an unacceptable
threat to livestock
0.76
-0.23
0.12
Having a healthy viable population of
mountain lions is important to me
-1.56
1.07
0.14
I am concerned about mountain lions
killing too many game animals
0.27
-1.01
-0.56
Having mountain lions in ND is too
dangerous a risk to people
0.38
-1.53
-0.85
By following some simple precautions,
people can safely live in areas occupied
by mountain lions
-0.17
1.83
1.12
People who live in the presence of
mountain lions should modify certain
behaviors to decrease chance of
negative interactions
1.04
1.20
1.15
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Table 2.4 Description of the two-group segmentation of North Dakota, USA residents based on mean
opinions related to North Dakota’s breeding mountain lion (Puma concolor) population (data collected
from 2019 survey implementation). Opinions arranged by descending effect size (eta).

Mountain Lion Attitude Segments2
Opinion1

Pro-lion

Contra-lion

Eta

(52%)

(48%)

(N = 356)

Mountain lions should have the right to exist
wherever they may occur

1.74a

-1.03b

0.48

Having a healthy viable population of mountain
lions is important to me

1.32a

-1.12b

0.47

The presence of mountain lions is a sign of a
healthy environment

1.99a

-0.14b

0.44

Mountain lions help maintain deer populations
in balance with their habitat

1.89a

-0.35b

0.43

The presence of mountain lions in ND increases
my overall quality of life

0.94a

-1.25b

0.41

The presence of mountain lions near my home
increases my overall quality of life

-1.77a

-0.65b

0.39

By following some simple precautions, people
can safely live in areas occupied by mountain
lions

2.03a

0.15b

0.31

Having mountain lions in ND is too dangerous
a risk to people

-1.78a

0.13b

0.30

Mountain lions do not compete with hunters for
deer

0.62a

-0.96b

0.17

I am concerned about mountain lions killing too
many game animals

-1.23a

0.17b

0.16

Mountain lions are an unacceptable threat to
livestock

-0.30a

0.58b

0.06

People who live in the presence of mountain
1.32a
0.97a
0.01
lions should modify certain behaviors to
decrease chance of negative interactions
1
Opinion scale: -3 = Strongly disagree, -2 = Moderately disagree, -1 = Slightly disagree, 0 =
Neutral, +1 = Slightly agree, +2 = Moderately agree, +3 = Strongly agree
2
Means that share a similar superscript for each opinion are not significantly different at p = 0.05.
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Table 2.5 Logistic regression models for effects of covariates listed here on respondent attitudes (pro- vs.
contra-lion) towards mountain lions (Puma concolor) in North Dakota, USA from data collected during
2019. Model rank, variables, number of estimable parameters (K), log-likelihood (log[L]), Akaike’s
Information Criteria (AICc), ∆AICc, and Akaike weights (ωi) for top 5 models tested.
Rank

Model Variables

K

Log (L)

AICc

ΔAICc

ωi

1

Population statusa, perceived riskb,
lions increasing or decreasingc

4

-37.55

83.7

0.00

0.839

2

Population statusa, perceived riskb,
lions increasing or decreasingc,
residencyd, years lived in NDe,
interaction in NDf, interaction not
NDg

8

-36.05

90.2

6.56

0.032

3

Population statusa, perceived riskb,
lions increasing or decreasingc,
residencyd, years lived in NDe,
interaction in NDf, genderh

8

-36.102

90.3

6.66

0.030

4

Population statusa, perceived riskb,
lions increasing or decreasingc,
residencyd, interaction in NDf,
interaction not NDg, genderh

8

-36.300

90.7

7.06

0.025

5

Population statusa, perceived riskb,
lions increasing or decreasingc,
years lived in NDe, interaction in
NDf, interaction not NDg, genderh

8

-36.425

91.0

7.31

0.022

a

Respondent worries about having mountain lions in North Dakota (not worried vs. some degree
of worry)
b
Whether or not respondent believed that they were personally at risk from mountain lions in the
areas where they lived, worked and recreated
c
Respondent belief that lion-human encounters were increasing or decreasing
d
Whether respondent resides in an urban or rural environment
e
Years lived in North Dakota
f
Respondent had an interaction with a mountain lion within North Dakota. An interaction
includes reading about, observing sign, being attacked by or observing a mountain lion.
g
Respondent had an interaction (as described in f) with a mountain lion outside of North Dakota
h
Respondent gender
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APPENDICES
Appendix A. Survey instrument

Mountain lions in North Dakota:
A public opinion survey
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April 2019
Dear North Dakota Citizen,
Your name was randomly selected for a small sample of North Dakota residents to measure opinions
related to mountain lion issues in North Dakota. Your assistance in completing this survey is greatly
appreciated! Your participation in this scientific survey will provide North Dakota Game and Fish
(NDGF) wildlife managers and government policy makers with a relatively accurate picture of how North
Dakota residents feel about mountain lions and their management in North Dakota.
DIRECTIONS FOR FILLING OUT THIS QUESTIONNAIRE
•

Please try to answer what you believe to be true for you. The best answer is the one that most
closely reflects your own feelings and beliefs or actions.

•

Do not write your name on the questionnaire. Your answers will be treated confidentially. The
questionnaire has an identification number so that your name can be checked off our list when
you return the questionnaire. We then do not have to recontact you with additional mailings or
telephone calls. Your name will never be associated with your responses.

•

It is important that the person to whom this was addressed fill out the questionnaire, even if
someone else in your family may be more familiar with the topic.

•

A summary of results will be made available to participants upon request.

•

If you have any questions about the survey contact Theodore Darnell at
theodore.darnell@und.edu at the University of North Dakota.

•

Your response is important even if you do not have strong opinions about this issue because
it is just as important to know how many North Dakota residents do not have opinions
about mountain lions.

•

This survey is voluntary. If you do not want to participate, please check this box ¨ and return
your blank questionnaire.

•

Please return your questionnaire using the self-addressed, pre-paid stamped envelope and drop it
in the nearest mailbox.
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WILDLIFE and YOU:
1. North Dakota has a great diversity of wildlife. By wildlife, we mean birds, mammals, reptiles,
amphibians, fish, and invertebrates like insects. How important is it to you that North Dakota
preserves as much wildlife as possible? Please circle one number for your response.
Very

Moderately

Slightly

Not

No

Important

Important

Important

Important

Opinion

1

2

3

4

5

2. How important do you think healthy wildlife populations are to the economy and well-being of
all North Dakota residents? Please circle one number for your response.
Very

Moderately

Slightly

Not

No

Important

Important

Important

Important

Opinion

1

2

3

4

5

3. How strongly do you AGREE or DISAGREE with the following statement? Please circle one
number for your response.
“Having a variety of wildlife in an area is a sign of the quality of the natural environment.”
Neutral
Strongly

Moderately

Slightly

or No

Slightly

Moderately

Strongly

Agree

Agree

Agree

Opinion

Disagree

Disagree

Disagree

2

3

4

5

6

1

7

4. How would you rate your overall knowledge of wildlife and habitat? Please circle one number
for your response.
Very Little
0

1

Average
2

3

4

5

Expert
6

7
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8

9

10

MOUNTAIN LIONS and YOU:
5. Before being selected to participate in this survey, did you know that mountain lions live in North
Dakota?

¨ 1. No à Please skip to question #10
¨ 2. Yes
6. How long have you known that mountain lions live in North Dakota? Please (ü) check only one
response.
¨ 1. I have known for less than 1 year
¨ 2. I have known for about 1 – 2 years
¨ 3. I have known for about 3 – 4 years
¨ 4. I have known for about 5 or more years
7. Please indicate which, if any, of the following types of interactions with mountain lions you or
members of your household have experienced in North Dakota. Please (ü) check ALL that
apply. If none of these experiences apply to you or others in your household, check this box ¨.

a. Observed a mountain lion in the
wild……....
b. Observed tracks or signs (e.g., buried deer
carcass) of a mountain
lion……………….…...
c. Read or heard of a mountain lion being
killed by authorities or hunters………….…….
d. Observed a mountain lion in close
proximity to a pet or
livestock…………………………....
e. Read or heard about a mountain lion being
seen near pets or livestock……………….……
f. Read or heard about pets or livestock being
attacked by a mountain
lion………….………..
g. Read or heard about people being attacked
or threatened by a mountain lion……………..
h. Have been attacked by a mountain
lion….…
i. Heard of a mountain lion being killed
illegally……………………………………… .
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Yourself

Others in
your
household

¨

¨

¨

¨

¨

¨

¨

¨

¨

¨

¨

¨

¨

¨

¨

¨

¨

¨

8. About how close do you think mountain lions occur to where you live? Please (ü) check only one
response.
¨ 1. In the immediate vicinity up to 1 mile from where I live
¨ 2. From 1 – 10 miles to where I live
¨ 3. From 11 – 24 miles to where I live
¨ 4. From 25 – 49 miles to where I live
¨ 5. From 50 – 99 miles to where I live
¨ 6. From 100 miles or more to where I live
¨ 7. Don’t Know/No Opinion
9. How has the mountain lion population in your area of North Dakota and North Dakota in
general changed during the last five years? Please (ü) check ONE response for each location.
Mountain lion populations in my

Mountain lion populations in

area of North Dakota have…

North Dakota in general have…

¨ 1. Decreased Greatly

¨ 1. Decreased Greatly

¨ 2. Decreased Somewhat

¨ 2. Decreased Somewhat

¨ 3. Remained the Same

¨ 3. Remained the Same

¨ 4. Increased Somewhat

¨ 4. Increased Somewhat

¨ 5. Increased Greatly

¨ 5. Increased Greatly

¨ 6. Don’t Know

¨ 6. Don’t Know

10. Have you ever had any interactions, such as those listed in question #7, with mountain lions
outside of North Dakota, including hunting mountain lions? Please (ü) check only one response.
¨ 1. NO
¨ 2. YES – a personal observation or interaction with mountain
lions outside of North Dakota
¨ 3. YES – read/heard about mountain lion interactions outside of
North Dakota
¨ 4. Both #2 and #3
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11. People in North Dakota have many different attitudes towards mountain lions. How strongly do
you AGREE or DISAGREE with each of the following statements? Please circle one number for
each item.
Strongly
Agree

a. The presence of mountain lions is a
sign of a healthy environment………… 1
b. Mountain lions help maintain deer
populations in balance with their
habitats…………………………..…….. 1
c. The presence of mountain lions in
North Dakota increases my overall
quality of life……………...…………... 1

Neutral or
No Opinion

Strongly
Disagree

2

3

4

5

6

7

2

3

4

5

6

7

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

k. By following some simple
precautions, people can safely live in
areas occupied by mountain lions….….

1

2

3

4

5

6

7

l. People who live in the presence of
mountain lions should modify certain
behaviors (e.g., hiking, jogging, hunting
alone, feeding deer) to decrease the
chance of a negative interaction with a
mountain lion…………………………..

1

2

3

4

5

6

7

d. The presence of mountain lions near
my home increases my overall quality
of life…………………………………..
e. Mountain lions do not compete with
hunters for deer……………………...…
f. Mountain lions should have the right
to exist wherever they may occur…..….
g. Mountain lions are an unacceptable
threat to livestock...............………...….
h. Having a healthy, viable population
of mountain lions is important to me…..
i. I am concerned about mountain lions
killing too many game animals………..
j. Having mountain lions in North
Dakota is too dangerous a risk to
people……………………………….....
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12. Encounters between mountain lions and people carry some level of risk to people, pets, or
livestock. The following questions are designed to help us better understand your opinions about
mountain lion-human encounters in North Dakota.
On a scale of 1-to-5 please circle the number in each row that most closely represents your
opinion. DK = Don’t Know/ No Opinion
a. Are encounters between mountain lions and people new and novel, or have they been occurring
over a long time in North Dakota?
A new event
An old event
1

2

3

4

DK

5

b. Are mountain lion-human encounters increasing or decreasing in North Dakota?
Increasing
Decreasing
1

2

3

4

DK

5

c. To what extent do you believe that you, personally are at risk from mountain lions in the areas
that you live, work and recreate?
I am at no risk
I am at great risk
1

2

3

4

DK

5

d. Are the risks associated with mountain lions something that society can learn to live with, or
are the risks something people will be unable to learn to live with over time?
Able to learn to live with
Unable to learn to live
the risks
1

with the risks
2

3

4

5

DK

e. Do mechanisms exist that allow North Dakota residents the opportunity to express their
concerns about the potential risks associated with mountain lions.
Mechanisms
Mechanisms
do not exist
1

do exist
2

3

4
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5

DK

f. Do North Dakota Game and Fish (NDGF) managers understand the risks associated with
having mountain lions in North Dakota?
Not well understood
Well understood
1

2

3

4

5

DK

13. How important is it to you that we have mountain lions living in North Dakota? DK = Don’t
Know/No Opinion
Not
Important
1

Slightly
Important
2

Moderately
Important
3

Very
Important
4

DK
5

14. How much do you worry about having mountain lions in North Dakota? DK = Don’t Know/No
Opinion
Not
Worried
1

Slightly
Worried
2

Moderately
Worried
3

Very
Worried
4

DK
5

15. Do you do any outdoor recreation (e.g., hiking, camping, biking, fishing, hunting, horseback
riding, cross-country skiing, etc.) in the North Dakota badlands region? Please (ü) check only
ONE of the following statements.
¨ 1. Never have and do not plan to in the futureà Please skip to question #16
¨ 2. Never have but plan to in the future
¨ 3. Have in the past but do not plan to in the future
¨ 4. Have in the past and plan to in the future
a. How concerned are you for your general safety while recreating in the North Dakota badlands
region?
Very
Concerned

Moderately
Concerned

Slightly
Concerned

Not
Concerned

No
Opinion

1

2

3

4

5

b. How concerned are you for your family’s general safety while recreating in the North Dakota
badlands region? Leave blank if inapplicable.
Very
Concerned

Moderately
Concerned

Slightly
Concerned

Not
Concerned

No
Opinion

1

2

3

4

5
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Continued from question #15…
c. How does the presence of mountain lions in the North Dakota badlands impact your decision
to recreate in the badlands region? Please (ü) check only ONE of the following statements.
¨ 1. I may increase my recreational time in the North Dakota badlands due to the presence
of mountain lions.
¨ 2. The presence of mountain lions in the North Dakota badlands will have no impact on
the amount of recreational time I plan to spend in the badlands.
¨ 3. I may decrease my recreational time in the North Dakota badlands due to the presence
of mountain lions.
¨ 4. I do not know if the presence of mountain lions in the North Dakota badlands will
affect the amount of recreational time I spend in the badlands at this time.
16. In your opinion, what activities would you consider to define a mountain lion as a problem lion
that should be lethally removed by NDGF? Please (ü) check ALL that apply. For this question,
residential areas are those areas within city or town limits.
¨ a. If the mountain lion travels through a residential area one time
¨ b. If the mountain lion is seen more than one time in a residential area
¨ c. If the mountain lion kills a deer in a residential area
¨ d. If the mountain lion kills more than one deer in a residential area
¨ e. If the mountain lion kills more than one deer in a rural area near houses
¨ f. If the mountain lion kills a pet in a residential area
¨ g. If the mountain lion repeatedly kills pets in a residential area
¨ h. If the mountain lion kills a single horse, cow, llama, or other livestock in a rural area
¨ i. If the mountain lion repeatedly kills livestock in a rural area
¨ j. If the mountain lion is seen repeatedly in a campground or on a recreational trail
¨ k. If the mountain lion threatens (e.g., by approach, charging, etc.) a person
¨ l. If the mountain lion attacks and injures or kills a person
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17. If it is known that a mountain lion lives in the area where you live but had not caused any
problems or exhibited any threatening behaviors, which action would you want the wildlife
agency (NDGF) to take? Please (ü) check only ONE of the following statements.
¨ 1. Take no action
¨ 2. Educate the public on how to safely live in mountain lion areas
¨ 3. Take steps to chase the mountain lion out of the area
¨ 4. Lethally remove the mountain lion
¨ 5. No Opinion
18. Wildlife managers would like to know whether you want the mountain lion population in North
Dakota to increase, decrease or remain at its current level over the next five years. Please circle
one number for your response.
Remain
Decrease Decrease
Increase Increase
No
the
Greatly Somewhat
Somewhat Greatly Opinion
Same
1

2

3

4

5

6

BACKGROUND INFORMATION:
19. Please indicate which of the following statements best describes where you primarily reside in
North Dakota.
¨ 1. Within a town of less than 2,000 people
¨ 2. Within a town or city of between 2,000 and 10,000 people
¨ 3. Within a city of more than 10,000 people
¨ 4. A rural setting in the country, beyond the edge of a town or city, BUT without livestock
¨ 5. A ranch or farm with livestock àIf applicable, please indicate with a (ü) which type of
livestock reside on your ranch/farm.
Sheep____ Cattle_____ Horses____ Llamas___ Poultry___
Other: ___________________________

¨ Prefer not to answer

20. What county do you live in______________________________?
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21. How many years have you lived in North Dakota? [____] Years

22. How many years have you lived at your current residence? [____] Years

23. How many children under the age of 18 live in your household? If applicable, please indicate the
number in each category or leave blank.
Less than 2 years

2 – 8 years

9 – 12 years

13 – 17 years

[______]

[______]

[______]

[______]

24. Do you normally hunt (most years) any type of big game in North Dakota? Please (ü) check only
one response.
¨ Yes

¨ No

25. What is your age? [_____] Years
26. What is your gender? Please (ü) check only one response.

¨ Female

¨ Male

¨ Prefer not to answer

27. How would you describe yourself? Please (ü) check only one response.
¨ Caucasian

¨ Hispanic or Latino
¨ African American
¨ Native American
¨ Asian or Pacific Islander
¨ Other (please specify): ____________
¨ Prefer not to answer
You have reached the end of the questionnaire.
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THANK YOU FOR YOUR PARTICIPATION!
(Please use the space provided below if you wish to offer additional comments
on mountain lions in North Dakota.)

To return this questionnaire, simply enclose it in the self-addressed, stamped
envelope and drop it in the nearest mailbox. Postage has already been

paid!
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Appendix B. Cover letter

DEPARTMENT OF BIOLOGY
10 CORNELL ST. STOP 9019
GRAND FORKS, NORTH DAKOTA USA 58202-9019
(701) 777-2461
jason.boulanger@und.edu

April 2019

Dear North Dakota Resident:

Your name was randomly selected for a small sample of North Dakota residents to participate in a study
entitled, Mountain lions in North Dakota: a public opinion survey. The purpose of this study is to explore
North Dakota resident attitudes towards mountain lions. The results of this study will inform North Dakota
Game and Fish managers of stakeholder values and may improve the management of mountain lions within the
state.

Statement of Confidentiality: The questionnaire does not ask for any information that would identify who the
responses belong to. Therefore, your responses are recorded anonymously. If this research is published, no
information that would identify you will be included since your name is in no way linked to your responses.
Survey recipients will not receive compensation for participation.
Procedures, Duration, and Risks: You will be asked to answer 27 questions on a survey, which will take
about 15 minutes to complete. There are no risks in participating in this research beyond those experienced in
everyday life.
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Right to Ask Questions: The graduate student conducting this study is Theodore Darnell at the University of
North Dakota. If you have questions, concerns, or complaints about the research please contact Theodore at
(701) 777-3676 or theodore.darnell@und.edu. If you have questions regarding your rights as a research
subject, you may contact The University of North Dakota Institutional Review Board at (701) 777-4279 or
UND.irb@UND.edu. You may contact the UND IRB with problems, complaints, or concerns about the
research. Please contact the UND IRB if you cannot reach research staff, or if you wish to talk with someone
who is an informed individual who is independent of the research team. General information about being a
research subject can be found on the Institutional Review Board website “Information for Research
Participants” https://und.edu/research/resources/human-subjects/research-participants.html.
Voluntary Participation: You do not have to participate in this research. You may refuse to participate or
choose to discontinue participation at any time without losing any benefits to which you are otherwise entitled.
You do not have to answer any questions you do not want to answer. However, by participating, you will help
ensure that results from this study accurately represent the opinions held by North Dakota residents. You must
be 18 years of age or older to participate in this research study. Completion and return of the questionnaire
implies that you have read the information in this form and consent to participate in the research. Please keep
this Informed Consent Statement for your records or future reference.
Please complete your questionnaire as soon as possible, seal in the enclosed self-addressed stamped envelope,
and drop in any mailbox. Return postage has been provided! Further instructions are found inside the first page
of the questionnaire.
Thank you for your time to help us complete this study!
Sincerely,

Jason R. Boulanger, Ph.D. Assistant Professor of Wildlife Ecology and Human Dimensions
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Appendix C. Postcard reminder 1st mailing

Dear North Dakota Resident:
About a week ago, we sent you a questionnaire entitled, “Mountain lions in North Dakota: A
public opinion survey.” If you have already completed and returned the questionnaire, please
accept our sincere thanks for your help. If you have not yet completed it, please take the time to
do so today. Your responses to these survey questions are very important for the future of lion
management in North Dakota.
Thank you for your participation.

Appendix D. Postcard reminder 2nd mailing

Dear North Dakota Resident:
About a week ago, we sent you a second questionnaire entitled “Mountain lions in North Dakota: A public
opinion survey.” If you have already completed and returned the questionnaire, please accept our sincere thanks for
your help. This is our final effort to gain information about your attitudes and experiences with North Dakota
mountain lions. Please know that your participation is very important to this study. Please take the time to fill out the
questionnaire and return it.

Thank you for your participation.
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Appendix E Respondent descriptive percentages

General wildlife statements regarding wildlife in North Dakota specifically.
•

Most respondents thought it very to moderately important (65.4% and 27.6%
respectively) that wildlife managers preserve as much wildlife as possible, with 4.3%
responding slightly important and 1.3% responding not important.

•

Most respondents thought a healthy wildlife population was very to moderately (62.7%
and 27.6 % respectively) important to the economy and well-being of ND residents, with
6.2% responding slightly important and 2.4% responding not important.

•

Most respondents (92.3%) agreed that having a variety of wildlife is a sign of the quality
of the natural environment

•

Most respondents (81.4%) rated their wildlife knowledge to be average to slightly above
average

Statements regarding respondent interactions with mountain lions specifically.
•

Most respondents (93.5%) knew that mountain lions lived in North Dakota before taking
the survey.

•

Most respondents (85.2%) had known that mountain lions existed in North Dakota for
more than five years.

•

Most respondents (80.3%) had not personally observed a mountain lion.

•

Most respondents (86.3%) did not have others in their household observe a mountain
lion.

•

Most respondents (69.8%) had not personally or had others in their household observe
mountain lions in the wild.

•

Most respondents (67.9%) had not personally observed tracks or sign of mountain lions.

•

Most respondents (86.0%) did not have others in their household that had observed
mountain lion sign.

•

Slightly more respondents (57.8%) had never personally or had others in their household
observed tracks or sign of mountain lion.

•

Most respondents (86.3%) had personally heard of a mountain lion being killed by
authorities or hunters.

•

Most respondents (72.1%) did not have others in their household that had read or heard
about mountain lions being killed by authorities or hunters.

•

Most respondents (90.2%) had personally or had others in their household that had read
or heard of a mountain lion being killed by authorities or hunters.
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•

Most respondents (92.4%) had not personally observed a mountain lion in close
proximity to a pet or livestock.

•

Most respondents (91.5%) did not have others in their household that had observed a
mountain lion in close proximity to a pet or livestock.

•

Most respondents (85.4%) had never personally or had others in their household observed
a mountain lion in close proximity to a pet or livestock.

•

Most respondents (68.0%) had personally read or heard about a mountain lion being seen
near pets or livestock

•

Most respondents (75.9%) did not have others in their household who had read or heard
about mountain lions being seen near pets or livestock.

•

Most respondents (73.4%) had either personally or had someone in their household who
had heard or read about a mountain lion being seen near a pet or livestock.

•

Slightly more respondents (50.6) had personally read or heard about pets or livestock
being killed by a mountain lion.

•

A majority of respondents (81.3%) did not have others in their household who had read
or heard about livestock being attacked by a mountain lion.

•

A similar number of respondents (53.2) had either personally or had others in their
household who read or heard about a mountain lion attacking pets or livestock.

•

A majority of respondents (71.5) had not personally read or heard about people being
attacked or threatened by mountain lions.

•

A majority of respondents (91.5%) did not have other in their household who had read or
heard about people being attacked or threatened by mountain lions.

•

A majority of respondents (69.0%) had not personally or had others in their household
read or heard about people being attacked or threatened by a mountain lion.

•

Most respondents (99.7) had never personally been attacked by a mountain lion.

•

Most respondents (95.9%) did not have others in their household who had been attacked
by mountain lions.

•

Most respondents (95.6%) had never personally or had others in their household been
attacked by a mountain lion.

•

A majority of respondents (87.3%) had not personally heard of a mountain lion being
killed illegally.

•

Most respondents (95.6%) did not have others in their household who had heard of a
mountain lion being killed illegally.

•

A majority of respondents (83.9%) had never personally or had others in their household
who had heard of a mountain lion being killed illegally.
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•

About 12.0% percent of the respondents believe they live in the immediate vicinity of
mountain lions with the majority (28.7%) believing they live within 10 miles of mountain
lions. Thirteen percent believed they lived 100 miles or more from mountain lions and
11.6% percent did not know how far away they lived from mountain lions.

•

Most respondents (40.4%) did not know if mountain lion populations in their area had
increased or decreased in the last five years, with 34.5% thinking they have increased to
some degree, 18.7% staying the same and the remainder (6.5%) thinking they have
decreased.

•

Most respondents (45.2%) believed mountain lion populations in North Dakota in general
have increased over the last five years, with 34.7% not knowing if they had increased or
decreased, 14.4% staying the same and the remainder (5.7%) responded they have
decreased.

•

Most respondents (71.8%) had not had any interactions such as those from the question 7
series outside of North Dakota.

•

Most respondents (60.4%) agreed that the presence of a mountain lion is a sign of a
healthy environment with a quarter (25.5%) of the respondents not having an opinion.

•

Most respondents (58.7%) agreed that mountain lions help maintain deer populations
with equal amounts having no opinion or disagreeing (20.6%).

•

Most respondents (42.2%) did not have an opinion about whether the presence of
mountain lions in North Dakota increased their overall quality of life. Slightly more
(30.3%) disagreed with the statement and only 27.4% agreed.

•

Most respondents (46.2%) disagreed that the presence of mountain lions near their home
increased their quality of life, with 35.4% not having an opinion and the remaining 18.4
percent ageing.

•

Most respondents (43.4%) disagree that mountain lions do not compete with hunters for
deer while 33.8% agreed.

•

Most respondents (50.7%) agreed that mountain lions have the right to exist wherever
they may occur. Slightly less (30.7%) disagreed.

•

Slightly more respondents (41.8%) agreed mountain lions are an unacceptable threat to
livestock as disagreed (36.2%)

•

More respondents agreed (37.1%) than disagreed (28.4%) that having a healthy viable
mountain lion population was important to them.

•

Most respondents (49.3) were not concerned with mountain lions killing too many game
animals with those having no opinion and agreeing, being nearly equal (25.2% and
25.5%)

•

Most respondents (57.3%) did not agree that having mountain lions in North Dakota was
too great of a risk for people. A small portion agreed (21.7%).
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•

Most respondents (68.5%) agreed that by following simple precautions people can safely
live in areas occupied by mountain lions.

•

Most respondents (70.7%) agreed that people who live in the presence of mountain lions
should modify certain behaviors to decrease the chance of negative interactions.

•

Most respondents (52.8%) thought encounters between people and lions were an old
event in North Dakota

•

Some respondents (28.4%) thought mountain lion-human encounters were increasing in
North Dakota, while 10.1 % responded decreasing, 35.2% did not know and 26.3% had
no opinion.

•

Most respondents (72.0%) did not think that they were at risk from mountain lions in
areas that they live, work or recreate.

•

Most respondents (57.6%) reported that the risks associated with mountain lions are
something that society can learn to live with, while 14.4% reported that society is unable
to learn to live with the risks.

•

Most respondents (36.7%) believed that mechanisms exist that would allow them the
opportunity to express their concerns about potential risks associated with mountain
lions, while 15.4% reported that mechanisms do not exist and 33.1% did not know.

•

Most respondents (58.5%) agree that NDGF managers understand the risks involved with
having mountain lions in North Dakota, 9.9% responded it is not well understood and
31.6% did not know or had no.

•

Most respondents (56%) thought it was important that mountain lions live in North
Dakota.

•

Most respondents (79.2%) were not worried about mountain lions living in North Dakota.

Statements regarding recreation in the Badlands region of North Dakota
•

Most respondents (51.6%) had recreated in the Badlands and plan to in the future, 14.9%
have in the past and do not plan to in the future. Some respondents (26.1%) have never
recreated in the Badlands and do not plan to in the future, while 7.4% never have but do
plan to in the future.

•

Most respondents (33.8% and 15.8%) reported slight to moderate concern, respectively
about their general safety while recreating in the Badlands, with very few (5.0%)
reporting high level of concern. A large percentage (40.6%) were not concerned about
their safety, with 4.7% having no opinion.

•

Most respondents (63.3%) reported that the presence of mountain lions in the Badlands
region will not influence the amount of time they spend recreating there. A small
percentage (10.8%) reported they would decrease their time, 3.2% would increase their
time, while 22.7% did not know how the presence of mountain lions would influence
their recreation time.
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Statements regarding classifying a mountain lion as a nuisance lion.
•

Most respondents (76.6%) did not think a mountain lion traveling through a residential
area one time should be labeled a problem lion.

•

Slightly more respondents (57.1%) were likely to label a mountain lion as a problem lion
if it traveled through a residential area more than once

•

Most respondents (65.5%) did not think a lion killing a deer in a residential area should
be labeled a problem lion.

•

Slightly more respondents (53.5%) thought a lion killing more than one deer in a
residential area should be labeled as a problem lion.

•

Most respondents (72.2%) did not think a lion killing more than one deer in a rural area
should be labeled a problem lion.

•

Most respondents (62.3%) report that a lion killing a pet in a residential area should be
labeled a problem lion.

•

Most respondents (82.1%) report that a lion should be labeled a problem if it repeatedly
kills pets in a residential area.

•

Respondents were closely split with slightly more (55.1%) less likely to label a lion a
problem lion for killing livestock in a rural area.

•

Most respondents (81.3%) reported that a mountain lion that repeatedly kills livestock in
a rural area should be labeled as a problem lion.

•

Slightly more (58.2%) respondents reported that a lion repeatedly seen in a campground
should be labeled a problem lion.

•

Most respondents (77.7%) would label a lion that threatens a person as a problem lion.

•

Most respondents (90.9%) labeled a lion as a problem lion for injuring or killing a
person.

•

Most respondent (96.4%) answered some or all of the potential activities labeling a
mountain lion as a problem.

•

Most respondents (51.7%) want NDGFD to educate the public about a mountain lion
living in their area but not causing problems. While 20.1% thought the lion should be
chased away and 17.0% reported no action should take place. Few respondents (8.1%)
want the mountain lion captured and removed and 2.8% want the mountain lion lethally
removed.

•

Most respondents (45.0%) want to see the lion population stay at its current level with
23.7% wanting some sort of increase and 16.2% wanting a population decline.

General demographics
•

Nearly half (47.3%) of the respondents live in an urban environment of 10,000 residents
or more followed by 18.2% from a town of less than 2,000 residents and finally 7.1 %
reported living in a town with between 2,00 and 10,000 residents.
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•

A total of 27.4% of the respondents reported living in a rural environment with 11.4% of
those owning livestock.
o Of the 11.4% living in a rural environment only (11.9%) of those owned sheep
o Of the 11.4% living in a rural environment most (81.0%) of those owned cattle.
o Of the 11.4% living in a rural environment half (50.0%) of those owned horses.
o Of the 11.4% living in a rural environment only (4.8%) of those owned llamas.
o Of the 11.4% living in a rural environment (40.5%) of those owned poultry.

•

Most respondents had lived in North Dakota for an average of 49 years.

•

Respondents had lived at their current residence for an average of 25 years.

•

Only 19.2% of respondents reported having children aged 18 or less living in their
household.

•

Most respondents (64.8%) did not normally hunt big game.

•

The mean age of respondents was 60 years old.

•

Respondents were composed of primarily Caucasian (85.7%) and Native American
(2.1%) with 10.1% preferring not to answer.

•

Respondents were primarily male (62.3%) with females accounting for 37.7%.
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Appendix F
Descriptive statistics as they pertain to the binary attitude groups, pro-lion
and contra-lion.
1. North Dakota has a great diversity of wildlife. By wildlife, we mean birds, mammals,
reptiles, amphibians, fish, and invertebrates like insects. How important is it to you that
North Dakota preserves as much wildlife as possible?
Mountain lion attitude groups
Mean importance of
(total group percentage)
wildlife1
95% C.I.
Pro-lion (52%)
1.22
1.15 – 1.29
Contra-lion (48%)
1.72
1.58 – 1.85
Group Average
1.46
1.38 – 1.54
1
ANOVA: F=41.49; df= 1/345; p=< 0.001; Response on a Likert scale of 1(very
important) to 4 (not important)

2. How important do you think healthy wildlife populations are to the economy and wellbeing of all North Dakota residents
Mountain lion attitude groups
Mean importance of wildlife
(total group percentage)
to North Dakota1
95% C.I.
Pro-lion (52%)
1.27
1.19 – 1.34
Contra-lion (48%)
1.82
1.67 – 1.97
Group Average
1.53
1.44 – 1.62
ANOVA: F=43.17; df=1/345; p= < 0.001; 1 Response on a Likert scale of 1(very
important) to 4 (not important)
3. Having a variety of wildlife in an area is a sign of the quality of the natural environment.
Mountain lion attitude groups
Mean importance of wildlife
(total group percentage)
variety1
95% C.I.
Pro-lion (52%)
1.27
1.17 – 1.38
Contra-lion (48%)
2.13
1.90 – 2.35
Group Average
1.68
1.55 – 1.81
ANOVA: F= 49.00; df= 1/348; p= < 0.001; 1 Response on a Likert scale of 1(strongly
agree) to 7 (strongly disagree)
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4. How would you rate your overall knowledge of wildlife and habitat?
Mountain lion attitude groups
Self-rated wildlife
(total group percentage)
knowledge1
95% C.I.
Pro-lion (52%)
6.66
6.45 – 6.87
Contra-lion (48%)
6.06
5.73 – 6.39
Group Average
6.37
6.18 – 6.57
ANOVA: F= 9.59; df= 1/347; p= 0.002; 1 Response on a Likert scale of 0 (very little) to 10
(expert)
5. Before being selected to participate in this survey, did you know that mountain lions live
in North Dakota.
Mountain lion attitude groups
(total group percentage)
No
Yes
Pro-lion (52%)
2.9%
49.4%
Contra-lion (48%)
3.2%
44.4%
Group Total
6.1%
93.9%
2
Chi-Square:c = 0.200; df = 1; Fisher’s Exact = 0.661
6. How long have you known that mountain lions live in North Dakota?
Mountain lion attitude groups
(total group percentage)
Less than 3 years1
More than 3 years1
Pro-lion (52%)
3.4%
49.1%
Contra-lion (48%)
1.9%
45.6%
Group Total
5.3%
94.7%
2
1
c = 1.07; df = 1; Fisher’s Exact = 0.330; Recoded due to low cell count, 1-2 combined to
less than 3 years and 3-4 combined to more than 3 years.
7. Please indicate which, if any, of the following types of interactions with mountain lions
you or members of your household have experienced in North Dakota. See survey
question number 7 for potential interactions.
Mountain lion attitude groups
(total group percentage)
Pro-lion (52%)
Contra-lion (48%)
Group Total

Interactions with mountain lions
YES
No
47.0%
5.4%
41.0%
6.6%
88.0%
12.0%

c2 = 1.00; df=1; Fisher’s Exact = 0.399
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Interactions with mountain lions not significantly different (P< 0.05)
between the two mountain lion attitude groups.
Observed a mountain lion in the wild
Others in household observed a mountain lion in the wild
Observed track or signs of mountain lion
Others in household observed tracks or sign of mountain lion
Read or heard about a mountain lion being killed by authorities or hunter
Others in household read or heard about a mountain lion being killed by
authorities or hunter
Observed a mountain lion in close proximity to a pet or livestock
Others in household observed a mountain lion in close proximity to a pet or
livestock
Read or heard about a mountain lion being seen near pets or livestock
Others in household read or heard about people being attacked or threatened by
a mountain lion
Have been attacked by a mountain lion
Heard of a mountain lion being killed illegally
Others in household heard of a mountain lion being killed illegally

Fisher’s
Exact
1.00
0.393
1.00
0.865
1.00
0.305
0.477
0.094
0.256
0.533
0.471
0.099
0.524

Interactions with mountain lions found to be significantly different (P< 0.05) between
the two mountain lion attitude groups.
Others in household read or heard about a mountain lion being seen
near pets or livestock
Percent yes
Pro-lion (52%)
9.8%
Contra-lion (48%)
14.9%
c2 = 6.74; df=1; Fisher’s Exact = 0.010
Read or heard about pets or livestock being attacked by a mountain
lion
Pro-lion (52%)
Contra-lion (48%)
c2 = 5.61; df=1; Fisher’s Exact = 0.020
Others in household read or heard about pets or livestock being
attacked by a mountain lion
Pro-lion (52%)
Contra-lion (48%)
c2 = 6.56; df=1; Fisher’s Exact = 0.012
Read or heard about people being attacked or threatened by a
mountain lion
Pro-lion (52%)
Contra-lion (48%)
c2 = 4.20; df=1; Fisher’s Exact = 0.048
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Percent yes
22.4%
26.4%

Percent yes
7.1%
11.9%

Percent yes
11.5%
15.3%

Others in household have been attacked by a mountain lion
Pro-lion (52%)
Contra-lion (48%)
c2 = 4.49; df=1; Fisher’s Exact = 0.05

Percent yes
0.7%
2.7%

8. About how close do you think mountain lions occur to where you live?
Mountain lion attitude
Percent in each response category
groups
<1
1-10
11-24
25-49
50-99
> 100
(total group percentage)
mile
miles
miles
miles
miles
miles
Pro-lion (52%)
4.7% 13.4% 7.1%
6.5%
9.3%
6.5%
Contra-lion (48%)
7.5% 16.1% 3.7%
3.4%
4.7%
5.6%
Group Total

12.1%

29.5%

10.9%

9.9%

14.0%

12.1%

Don’t
Know

5.0%
6.5%
11.5%

c2 = 14.66; df = 6; p = 0.023

9a. Mountain lion populations in my area of North Dakota have…
Mountain lion attitude groups
Remained
(total group percentage)
Increased1
Decreased1
the same
Pro-lion (52%)
2.8%
10.1%
15.4%
Contra-lion (48%)
2.5%
7.5%
20.4%
Group Total
5.3%
17.6%
35.8%

Don’t Know

23.9%
17.3%
41.2%

c2 = 6.21; df = 3; p = 0.102; 1 Categories were combined due to small sample size and low cell count

9b. Mountain lion populations in North Dakota in general have…
Mountain lion attitude groups
Remained
(total group percentage)
Increased1
Decreased1
the same
Pro-lion (52%)
3.5%
7.6%
20.6%
Contra-lion (48%)
1.9%
5.7%
25.1%
Group Total
5.4%
13.3%
45.7%

Don’t Know

20.3%
15.2%
35.6%

c2 = 5.45; df = 3; p = 0.142; 1 Categories were combined due to small sample size and low cell count

10. Have you ever had any interactions, such as those listed in question #7, with mountain
lions outside of North Dakota, including hunting mountain lions?
Interactions with mountain lions outside of North
Dakota
Mountain lion attitude groups
(total group percentage)
YES
No
Pro-lion (52%)
18.2%
33.6%
Contra-lion (48%)
10.6%
37.6%
Group Total
28.8%
71.2%
c2 = 6.87; df=1; Fisher’s Exact = 0.011
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11. People in North Dakota have many different attitudes towards mountain lions. How
strongly do you AGREE or DISAGREE with each of the following statements?
11a. The presence of mountain lions is a sign of a healthy environment
Mountain lion attitude groups
(total group percentage)
Agree
Neutral

Disagree

Pro-lion (52%)
Contra-lion (48%)

46.9%
12.9%

3.7%
22.2%

1.1%
13.2%

Group Total

59.8%

25.8%

14.3%

c2 = 152.11; df = 2; p = > 0.001

11b. Mountain lions help maintain deer populations in balance with their habitats
Mountain lion attitude groups
(total group percentage)
Agree
Neutral
Disagree
Pro-lion (52%)
Contra-lion (48%)

45.8%
13.5%

4.5%
16.0%

1.4%
18.8%

Group Total

59.3%

20.5%

20.2%

c = 138.85; df = 2; p = >0.001
2

11c. The presence of mountain lions in North Dakota increases my overall quality of life
Mountain lion attitude groups
(total group percentage)
Agree
Neutral
Disagree
Pro-lion (52%)

25.3%

24.7%

1.7%

Contra-lion (48%)

2.8%

17.4%

28.1%

Group Total

28.1%

42.1%

29.8%

c = 151.63; df = 2; p = > 0.001
2

11d. The presence of mountain lions near my home increases my overall quality of life
Mountain lion attitude groups
(total group percentage)
Agree
Neutral
Disagree
Pro-lion (52%)
Contra-lion (48%)

17.4%
1.4%

25.3%
11.2%

9.0%
35.7%

Group Total

18.8%

36.5%

44.7%

c = 124.22; df = 2; p = > 0.001
2
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11e. Mountain lions do not compete with hunters for deer
Mountain lion attitude groups
(total group percentage)
Agree

Neutral

Disagree

Pro-lion (52%)
Contra-lion (48%)

27.5%
6.7%

8.7%
14.0%

15.4%
27.5%

Group Total

34.3%

22.8%

43.0%

c2 = 61.09; df = 2; p = > 0.001

11f. Mountain lions should have the right to exist wherever they may occur
Mountain lion attitude groups
(total group percentage)
Agree
Neutral
Disagree
Pro-lion (52%)
Contra-lion (48%)

43.0%
6.7%

4.5%
14.0%

4.2%
27.5%

Group Total

49.7%

18.5%

31.7%

11g. Mountain lions are an unacceptable threat to livestock
Mountain lion attitude groups
(total group percentage)
Agree

Neutral

Disagree

Pro-lion (52%)

16.6%

11.5%

23.6%

Contra-lion (48%)

25.3%

10.4%

12.6%

Group Total

41.9%

21.9%

36.2%

c = 172.29; df = 2; p = < 0.001
2

c = 18.06; df = 2; p = < 0.001
2

11h. Having a healthy, viable population of mountain lions is important to me
Mountain lion attitude groups
(total group percentage)
Agree
Neutral
Disagree
Pro-lion (52%)
Contra-lion (48%)

34.0%
3.4%

16.3%
18.8%

1.4%
26.1%

Group Total

37.4%

35.1%

27.5%

c = 168.79; df = 2; p = < 0.001
2
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11i. I am concerned about mountain lions killing too many game animals
Mountain lion attitude groups
(total group percentage)
Agree
Neutral

Disagree

Pro-lion (52%)
Contra-lion (48%)

7.3%
17.4%

10.7%
14.9%

33.7%
16.0%

Group Total

24.7%

25.6%

49.7%

c2 = 39.26; df = 2; p = < 0.001

11j. Having mountain lions in North Dakota is too dangerous a risk to people
Mountain lion attitude groups
(total group percentage)
Agree
Neutral
Disagree
Pro-lion (52%)
Contra-lion (48%)

2.5%
17.7%

5.6%
16.0%

43.5%
14.6%

Group Total

20.2%

21.6%

58.1%

c = 109.25; df = 2; p = < 0.001
2

11k. By following some simple precautions, people can safely live in areas occupied by
mountain lions
Mountain lion attitude groups
(total group percentage)
Agree
Neutral
Disagree
Pro-lion (52%)
Contra-lion (48%)

47.5%
21.6%

1.7%
13.5%

2.5%
13.2%

Group Total

69.1%

15.2%

15.7%

c2 = 92.56; df = 2; p = < 0.001

11l. People who live in the presence of mountain lions should modify certain
behaviors (e.g., hiking, jogging, hunting alone, feeding deer) to decrease the chance of
a negative interaction with a mountain lion
Mountain lion attitude groups
(total group percentage)
Agree
Neutral
Disagree
Pro-lion (52%)
Contra-lion (48%)

38.5%
30.9%

6.5%
8.4%

6.7%
9.0%

Group Total

69.4%

14.9%

15.7%

c = 4.62; df = 2; p = < 0.001
2
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12. Encounters between mountain lions and people carry some level of risk to people, pets,
or livestock. The following questions are designed to help us better understand your
opinions about mountain lion-human encounters in North Dakota.
12a. Are encounters between mountain lions and people new and novel, or have they
been occurring over a long time in North Dakota?
Mountain lion attitude groups
New
Old
Don’t
(total group percentage)
Event
Neutral
Event
Know
Pro-lion (52%)

2.8%

7.9%

32.8%

8.2%

Contra-lion (48%)

8.8%

7.9%

20.9%

10.7%

Group Total

11.6%

15.8%

53.7%

18.9%

c2 = 20.87; df = 3; p < 0.001; Categories were combined due to low cell count (1-2 = new, 3 =
neutral, 4-5 = old)

12b. Are mountain lion-human encounters increasing or decreasing in North Dakota?
Mountain lion attitude groups
Don’t
(total group percentage)
Increasing Neutral Decreasing
know
Pro-lion (52%)
Contra-lion (48%)

10.1%
19.4%

15.2%
11.5%

5.9%
3.7%

20.5%
13.8%

Group Total

29.5%

26.7%

9.6%

34.3%

c2 = 18.37; df = 3; p < 0.001; Categories were combined due to low cell count (1-2 = increasing, 3
= neutral, 4-5 = decreasing)

12c. To what extent do you believe that you, personally are at risk from mountain
lions in the areas that you live, work and recreate?
Mountain lion attitude groups
None to
Moderate
Don’t
(total group percentage)
low risk
Neutral
to high risk
know
Pro-lion (52%)
Contra-lion (48%)

45.2%
26.8%

5.1%
9.9%

0.8%
7.9%

0.6%
3.7%

Group Total

72.0%

15.0%

8.8%

4.2%

c2 = 49.90; df = 3; p < 0.001; Categories were combined due to low cell count (1-2 = no risk, 3
neutral, 4-5 = risk)
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12d. Are the risks associated with mountain lions something that society can learn to
live with, or are the risks something people will be unable to learn to live with over
time?
Mountain lion attitude groups
Able
Unable Don’t
(total group percentage)
1
2
3
4
5
Know
Pro-lion (52%)
Contra-lion (48%)

26.5%
3.1%

15.5%
12.7%

7.6%
13.8%

0.8%
8.2%

0.0%
5.4%

1.4%
5.1%

Group Total

29.6%

28.2%

21.4%

9.0%

5.4%

6.5%

c = 120.14; df = 5; p = < 0.001
2

12e. Do mechanisms exist that allow North Dakota residents the opportunity to
express their concerns about the potential risks associated with mountain lions.
Do not
Mountain lion attitude groups
exist
Exist
Don’t
(total group percentage)
1
2
3
4
5
Know
Pro-lion (52%)
Contra-lion (48%)

1.4%
5.3%

2.0%
6.2%

6.5%
9.0%

11.0%
8.4%

14.3%
3.9%

16.6%
15.4%

Group Total

6.7%

8.1%

15.4%

19.4%

18.3%

32.0%

c2 = 39.41; df = 5; p = < 0.001

12f. Do North Dakota Game and Fish (NDGF) managers understand the risks
associated with having mountain lions in North Dakota?
Mountain lion attitude
Not Well
Well
groups
Understood
Understood Don’t
(total group percentage)
1
2
3
4
5
Know
Pro-lion (52%)
Contra-lion (48%)

0.0%
4.5%

1.1%
4.2%

5.1%
7.0%

13.2%
12.4%

23.1%
9.6%

9.3%
10.4%

Group Total

4.5%

5.4%

12.1% 25.6%

32.7%

19.7%

c = 43.28; df = 5; p = < 0.001
2

13. How important is it to you that we have mountain lions living in North Dakota?
Mountain lion attitude
groups
Not
Slightly
Moderately
Very
Don’t
(total group percentage) Important Important
Important
Important
Know
Pro-lion (52%)
Contra-lion (48%)

2.0%
15.8%

5.7%
11.8%

19.8%
10.9%

22.1%
3.7%

2.9%
5.2%

Group Total

17.8%

17.5%

30.7%

25.9%

8.0%

c2 = 100.51; df = 4; p = < 0.001
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14. How much do you worry about having mountain lions in North Dakota?
Mountain lion attitude
groups
Not
Slightly
Moderately
Very
(total group percentage) Worried
Worried
Worried
Worried

Don’t
Know

Pro-lion (52%)
Contra-lion (48%)

41.2%
15.9%

7.8%
15.6%

1.4%
8.6%

0.3%
4.9%

1.4%
2.9%

Group Total

57.1%

23.3%

10.1%

5.2%

4.3%

c = 81.36; df = 4; p = < 0.001
2

15. Do you do any outdoor recreation (e.g., hiking, camping, biking, fishing, hunting, horseback
riding, cross-country skiing, etc.) in the North Dakota badlands region?
Never have
Have in the
Have in the
Mountain lion attitude
and do not
Never have
past but do
past and plan
groups
plan to in the but plan to in not plan to in
to in the
(total group percentage)
future
the future
the future
future

Pro-lion (52%)

11.5%

4.9%

6.3%

29.8%

Contra-lion (48%)

14.3%

2.9%

7.2%

23.2%

Group Total

25.8%

7.7%

13.5%

53.0%

c2 = 5.16; df = 3; p = 0.160
15a. How concerned are you for your general safety while recreating in the North Dakota
badlands region?

Mountain lion attitude
groups
Very
(total group percentage) Concerned
Pro-lion (52%)
Contra-lion (48%)
Group Total

0.4%
4.6%
5.0%

Moderately
Concerned

Slightly
Concerned

Not
Concerned

No
Opinion1

5.0%
10.8%
15.8%

15.8%
18.5%
34.2%

32.3%
8.5%
40.8%

1.5%
2.7%
4.2%

c2 = 50.33; df = 4; p < 0.001; 1 Category “No Opinion” has expected cell count less than 5, no meaningful
recombination of categories.

15b. How concerned are you for your family’s general safety while recreating in the North
Dakota badlands region?

Mountain lion attitude
groups
Very
(total group percentage) Concerned
Pro-lion (52%)
Contra-lion (48%)
Group Total

0.8%
5.5%
6.3%

Moderately
Concerned

Slightly
Concerned

Not
Concerned

No
Opinion1

6.3%
13.5%
19.8%

16.9%
16.9%
33.8%

29.5%
6.8%
36.3%

1.7%
2.1%
3.8%

c2 = 46.11; df = 4; p < 0.001; 1 Category “No Opinion” has expected cell count less than 5, no meaningful
recombination of categories.
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16. In your opinion, what activities would you consider to define a mountain lion as a
problem lion that should be lethally removed by NDGF?
Activities classifying mountain lions as a problem not significantly
different (P< 0.05) between the two mountain lion attitude groups.

Fisher’s
Exact
If the mountain lion repeatedly kills pets in a residential area
0.579
If the mountain lion attacks and injures or kills a person
0.562
Activities classifying mountain lions as a problem found to be significantly different
(P< 0.05) between the two mountain lion attitude groups.
If the mountain lion travels through a residential area one time
Pro-lion (52%)
Contra-lion (48%)

Percent yes
4.5%
18.0%

c2 = 41.49; df=1; Fisher’s Exact < 0.001
If the mountain lion is seen more than one time in a residential area
Pro-lion (52%)
Contra-lion (48%)
c2 = 35.59; df=1; Fisher’s Exact < 0.001

Percent yes
21.3%
35.1%

If the mountain lion kills a deer in a residential area
Pro-lion (52%)
Contra-lion (48%)
c2 = 45.11; df=1; Fisher’s Exact < 0.001

Percent yes
9.3%
25.0%

If the mountain lion kills more than one deer in a residential area
Pro-lion (52%)
Contra-lion (48%)
c2 = 48.16; df=1; Fisher’s Exact < 0.001

Percent yes
5.9%
21.3%

If the mountain lion kills a pet in a residential area
Pro-lion (52%)
Contra-lion (48%)
c2 = 38.07; df=1; Fisher’s Exact = < 0.001
If the mountain lion kills a single horse, cow, llama, or other livestock in
a rural area
Pro-lion (52%)
Contra-lion (48%)
c2 = 54.75; df=1; Fisher’s Exact < 0.001
If the mountain lion repeatedly kills livestock in a rural area
Pro-lion (52%)
Contra-lion (48%)
c2 = 7.28; df=1; Fisher’s Exact = 0.009

Percent yes
24.2%
37.9%
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Percent yes
13.2%
31.2%
Percent yes
39.3%
42.1%

If the mountain lion is seen repeatedly in a campground or on a
recreational trail
Pro-lion (52%)
Contra-lion (48%)
c2 = 45.44; df=1; Fisher’s Exact < 0.001
If the mountain lion threatens (e.g., by approach, charging, etc.) a
person
Pro-lion (52%)
Contra-lion (48%)
c2 = 17.90; df=1; Fisher’s Exact < 0.001

Percent yes
20.8%
36.5%

Percent yes
35.4%
42.1%

17. If it is known that a mountain lion lives in the area where you live but had not caused
any problems or exhibited any threatening behaviors, which action would you want the
wildlife agency (NDGF) to take?
Mountain lion
attitude groups
Educate
Capture
Lethally
(total group
Take no
the
Chase the
and
remove
No
percentage)
action
public
lion away
remove
the lion1
Opinion1
Pro-lion (52%)
Contra-lion (48%)

11.0%
6.3%

32.1%
20.8%

6.8%
13.1%

0.9%
6.5%

0.9%
1.2%

0.0%
0.3%

Group Total
17.3%
53.0%
19.9%
7.4%
2.1%
0.3%
2
1
c = 34.31; df = 5; p = < 0.001; Categories “Lethally remove” and “No Opinion” have
expected cell counts less than 5, no meaningful recombination of categories.
18. Wildlife managers would like to know whether you want the mountain lion population
in North Dakota to increase, decrease or remain at its current level over the next five years.
Mountain lion
attitude groups
(total group
Decrease Decrease
Remain
Increase
Increase
No
percentage)
Greatly Somewhat the same Somewhat Greatly
opinion
Pro-lion (52%)
Contra-lion (48%)

0.3%
7.3%

0.3%
7.3%

23.0%
22.7%

16.6%
3.2%

3.2%
0.6%

8.7%
7.0%

Group Total
7.6%
2
c = 81.90; df = 5; p = < 0.001

7.6%

45.6%

19.8%

3.8%

15.7%
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19.Please indicate which of the following statements best describes where you primarily
reside in North Dakota.
Mountain lion
attitude groups
Town/city
City with
Rural
Ranch/farm
(total group
Town less
with 2,000more than
without
with
percentage)
than 2,000
10,000
10,000
livestock
livestock
Pro-lion (52%)
Contra-lion (48%)

8.7%
9.0%

3.8%
2.9%

28.6%
18.7%

7.6%
9.3%

3.8%
7.6%

Group Total
17.8%
2
c = 11.68; df = 4; p = < 0.020

6.7%

47.2%

16.9%

11.4%

21. How many years have you lived in North Dakota?
Mountain lion attitude groups
(total group percentage)
Pro-lion (52%)
Contra-lion (48%)
Group Average
ANOVA: F=30.49; df= 1/355; p < 0.001

Mean number of years
lived in North Dakota

95% C.I.

41.5
38.1 – 45.0
55.3
51.8 – 58.9
48.2
45.7 – 50.8
Pearson Corr. = 0.282; n= 385; p< 0.001

22. How many years have you lived at your current residence?
Mountain lion attitude groups
(total group percentage)
Pro-lion (52%)
Contra-lion (48%)
Group Average
ANOVA: F=7.06; df= 1/355; p= 0.008

Mean number of years
lived at current
residence

95% C.I.

20.1
27.0

16.6 – 23.7
23.3 – 30.7

24.7
20.9 – 26.0
Pearson Corr. = 0.140; n=356; p= 0.008

23. Children under the age of 18 live in your household?
Mountain lion attitude groups
(total group percentage)
Pro-lion (52%)
Contra-lion (48%)
Group Total
c2 = 0.330; df = 1; Fisher’s Exact = 0.590
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No

Yes

41.7%
38.5%

11.1%
8.7%

80.2%

19.8%

24. Do you normally hunt (most years) any type of big game in North Dakota?
Mountain lion attitude groups
(total group percentage)

No

Yes

36.2%
28.0%

16.6%
19.2%

64.1%

35.9%

Mean Age (years)

95% C.I.

Pro-lion (52%)
Contra-lion (48%)
Group Total
c2 = 3.18; df = 1; Fisher’s Exact = 0.091
25. What is your age?
Mountain lion attitude groups
(total group percentage)

Pro-lion (52%)
55.8
53.4 – 58.2
Contra-lion (48%)
63.0
60.4 – 65.7
Group Average
59.3
57.5 – 61.1
ANOVA: F= 15.73; df= 1; p < 0.001; Pearson Corr. = 0.206; n= 356; p< 0.001
26. What is your gender?
Gender

Mountain lion attitude groups
(total group percentage)

Female

Male

Pro-lion (52%)
Contra-lion (48%)

22.0%
16.0%

30.1%
31.9%

Group Total
c2 = 2.76; df = 1; Fisher’s Exact = 0.113

38.0%

62.0%
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